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I lie (ll'hnte concerning the effects of nuuiliunii:i Inis involved dis- 
cussion by experts niul laymen alike throughout the count rv. The 
.Subcommittee on Alcoholism and Narcotics of the Senate ('oimnitlee 
on Labor and Public Welfare, which is charged with the preliminary 
handling of reports and legislation in the drug abuse field, is deeply 
interested in this question. ‘ 

j, I bis document ‘‘Marihuana and Health, Second Annual Report to 
( (ingress from the Secretary of Health, Education, and Welfare," 
which has been transmitted to the. Congress and referred to this Com- 
mittee provides much useful information about this controversial drug 
to our citizens for their education ami enlightenment. It will, of course 
lie of great interest to Members of Congress and to state and local 
officials who are charged with making and recommending public 
policy concerning the use of mariliunnn. * 

This second report is timely and useful and' I am pleased to make 
it :n tillable for distribution. Jt does not* however, necessarily reflect 
the views of the members of the 'committee. 

. IIahiuson A. Williams, Jr., 

( h airman. Committee on Labor and Public Welfare . 



LETTER OF TRANSMITTAL 



IT. S. Senate, 

% , (oMMriTKKON AND PlTlil.lO IVw.FAItK, 

Washington, I).(\. March 27. 1972. 
lion. ir.\i:i:iso\ A. Williams* Jr., 

Chairman, ('onimittcc on Labor and Public Welfare , New Senate 
Office Building, Washington. I) XL 

Dkaii Mu. Chairman: Present figures indicate that approximately 
24 million Americans have had some experience with marihuana; the 
use of this substance is clearly widespread, especially among our 
young people. < 

As von know, this is the second annual report by the Secretary of 
Health, Education, and Welfare on Marihuana and Health. It con- 
tains the most recent findings on the health consequences of the use 
of marihuana and whatever. recommendations for further research the 
Secretary deemed appropriate. It is my hope that this report will 
prove to be a useful tool in the public debate on this issue by serving 
to, educate anti inform the phblic on the question of marihuana Con- 
sequently, I am pleased to transmit Marihuana and Health , Second 
Annual Rcj>ort to (' onyress from the Secretary of Health , educa- 
tion, and Welfare to you and to recommend its distribution by the 

Committee. 

Sincerely, 

IL\nou) K. IIuoiier, 

C hairman , Subcommittee on Alcoholism and Narcotics. 



LETTER OF TRANSMITTAL 



Tub Skc'uktauy of I T ka i/ri 1^ Education, and Wkkfauk, 

Washington^ D.C . , February 1U 1972 . 

lion, SimuoT. AciNKW, 

President of the Senate . 

IFfM/mu/to/i, D.C. 

I)kah Mk. Phksidknt: I am pleased to send you t lie enclosed second 
annual Marihuana and Health report, as required by Title V of Public 
Ljiav You will note that we now have a better picture of tJu* 

extent of, usage in the United States, hut that it is still not possible 
to offer firm conclusions onMhe risks which such usage entails. 
Under this Act, I am required to submit to you such recommenda- 
tions for legislation as I deem appropriate. In connection with this 
report. I have no legislative recommendations. 

Sincerely, 



Eu.iot L. Rh’iiaiuj.son, 



mn 



Secretary. 
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INTRODUCTION 

This mnrks the second in a series of re.jxnts prepared in accordance 
with the “Marihuana and Health Reporting Act’’ (Title V of P.1,. 
91-290). Under this act the Secretary of Health, Education and Wel- 
fare has the responsibility to submit annual reports to the Congress 
on the health consequences of marihuana use. “Health consequences” 
for the purposes of this report include, not only the. effects of the drug 
•on the individual’s physical and psychological health, but also the 
etlec.ts of ennnabis use. on the. society. 

Our knowledge of marihuana has significantly increased during the 
past- year. A' serious problem in evaluating research in a socially con- 
tioversial area such as this is the ever present temptation for mnnv 
to overgeneralize, far beyond what the research warrants. Each new 
finding is eagerly sought after and the limitations of any single, study 
are too often overlooked. 

There. -a re two important difficulties in the interpretation of numb 
drug research. One is. that drugs as investigated in the laboratory are 
not used tinder the same conditions as are to be found in illicit social 
use Under more typical use. conditions marihuana may be used alon<>- 
w,itb other drugs and the. social context of use may profoundly alter 
the. individual’s response. When cannnhjs use .is studied in cultures that, 
are different in many ways from oni; o\vil,the implications of use may 
bo quite different from that in American society. Eor example, the per 1 
form’anee. demands made by air agrarian society like that of rural 
•Jamaica arc quite different from those made by a modern, industrial 
society. 

. . vh the various research approaches lias both advantages and- 
disadvantages. The limitations of each is to some extent compensated 
tor by the strengths of the others. When t lie observations derived from 
c niicii I observations, systematic laboratory research and cross-cultural 
observation all converge toward a common conclusion, we can have far 
grcntvrvonlidencc. than that possible based on a single study. 

The dilemma posed by present and future marihuana use in our 
society can only partially be resolved by scientific evidence. The issues 
profoundly involve questions of values, social custom, legal controls 
and our often inconsistent view of recreational drug use including that 
of alcohol and tobacco. These larger issues are appropriately the con- 
cern of all segments of Society and are current] v'-l>eing considered bv 
many other grouixs including a Presidential Commission.* We have 
attempted throughout the report to limit ourselves to those issues on 
^Inch a scientific judgment is possible leaving examination of other, 
equally important, social, political and economic aspects of* use to 
others. ■ - 

A major purpose of this report is to serve as an up-to-date compen- 
dium of seicntilie information bearing on the issue of marihuana and 
health. In order to make the report maximally useful to the technically 
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trained as well as to the layman we have reported findings both tech- 
nically and, wherever possible, in more everyday language. 

Because of the tendency for many reports to overgeneral izo conclu- 
sions based on single studies, wst* have attempted to describe carefully 
the strengths and limitations of the work that has been done. M it h the 
increase in our knowledge of marihuana and its eflects we have become 
increasingly capable of better designing research so as to more ade- 
quately answer the many questions its use poses in American society. 
This years report emphasizes the more recent . -finding and their, sig- 
• nificanee in the light of our past knowledge. 

Sources of Information 

An unusually wide variety of sources of information have been used 
in the preparation of this report. These have ranged from published 
and unpublished reports from scientists to information supplied about 
local marihuana use by our embassies abroad. In addition to reports 
from the scientific literature, much of tlitf report is based on formal and 
informal reports from grantees of the National Institute of Mental 
' Health and researchers who have liccn supplied with marihuana and 

related materials by the Institute. They in turn have lieen generous in 
sharing their often quite preliminary findings with ns. 

Reports given at various national ahd intermit ion al symposia and 
conferences on cannabis have been carefully reviewed. I bore has been 
extensive discussion with researchers in other parts of the world so as to 
make maximal use of research that is being done abroad as well as 
within our own country. Reports from relevant government commis- 
sions both lieie and abroad have been reviewed for scientific content 
and their observations integrated with those of other scientific reports. 
In order to provide at least a partial picture of the diversity of overseas 
use patterns of cannabis airattcmpt lias been made to bring together 
information on such use from many sources. 



ft 



* 



5 




? 





i 



' '\ 










4 




SUMMARY 

During tho year since submission to the < ongivss of the first annual 
report on Marihuana and Health our knowledge of this complex issue 
has been significant ly ad valued in almost nil aspects. We* have a far 
I tetter picture of’tlie extent of present usage in the United States. 

"f the basic nature of the material. Much of the essential basic re- 
search on short-term effects in animal and man has been done. Well 
•controlled studies, of more extensive human use in a lalroratory settimr 
are underway and two overseas studies of long-term, chronic usd’s • 
are nearing completion. Xevertlieloss even as the extent of the prob- 
lem Inis grown so has our awareness of its complexity and of the dif- 
ficulties of studying it.- ■» , » i 

In this summary of the second annual re|>ort we will attempt to 
describe tile present state of our knowledge, to summarize the piwress 
made in the past year and to again translate the disparate ami iieces- 
sm 1 1 ly technical cl at a into as reasonable an. answer as ]H>ssil)le to the 
question: ^ hat are the health implications of marihuana use for the 
‘ American people ? 

Despite the advances of the past year any simple answer to this 
disarmingly simple question is not likely to lie possible now or in the 
near future. It is increasingly apparent that any satisfactory answer 
will have to take into account the inanv contexts of use, the puiqxises 
of us(\! tlie ngtysex, physical, and psychological characteristics of the 
nst»r, the material, its dosage and frequency of use. the route of use. 

; otc - ln assessing the immediate effects of marihuana on mental 

or physical performance it lias Income increasingly apparent that 
effects can vary greatly depending on the complexity of the task, the 
j expectations of the user, the cultural context of use. user motivation, 
and the stage and level of intoxication, of the user. 

hxTF.NT. PaTTKKNS. AND SoCIAJ, OoNTKXT OF I-SK IN TIIF. UnITKO 

_ Statks 

„ Much additional data has been gathered with respect to the extent 
°f American marihuana use since last reporting. Nationwide studies 
of higlh school and college level youth have reported preliminary find- 
nigs and there is now data on use in t^' general population and among 
employed groups. As use in the I nited States has increased, increasing 
sophistication is l>cii|g sliown in assessing such use. Researchers nnr* 
going considerably beyond the oversimplified question. ‘’Have von 
ever used marihuana V" to inquire into the frequency of use. ’the 
level of use and the circumstances surrounding use. We are mo re 
confident that data is reported with reasonable consistency although 
' more needs to he done to correlate i*e|>orted use with -actual use. 

There is every indication that use has increased and is very wide- 
spread. In teenage and young adult groups use is very extensive: in 
some groups as high as !M) r ; have used marihuana at some time. Kven 
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among young 1 people, however, use is by no menus evenly distributed 
in nil areas of the country. For example, one national survey reveals 
that among persons 18-29 years old there is three times the percentage 
(over a third of the total njre groiq>) who “have used * in the West as 
compared with the other regions of the country sampled. 

Among a still younger age group, the 12-17 year olds, a nationwide 
study has indicated that nearly one in four in the West has used the 
drug, a slightly lower percentage in the northeast and more than one 
in ten “have used'* in other parts of the country. It is noteworthy in 
all studies that where the jxnventago of those who “have ever list'd" 
is large, so too is the j>ercentage who make regular use of marihuana. 

Hast'd on converging evidence from several recent surveys, we esti- 
mate the total number in the United Stales who have ever used mari- 
huana to In* 15 to 20 million. A very recently released National Com- 
mission on Marihuana and Drug Abuse survey has estimated that the 
total number at present may well exceed 24 million. Kxnet figures, of 
course, depend heavily on the date of the survey, the methodology 
employed and the underlying statistical assumptions which are made. 
Estimates may thus he. expected to varv considerably from survey to 
survey depending on all these a.sj>ects. While many jx'ople experiment 
and do not continue, over half are estimated to use Hie drug one or 
more times per month. About one in four of those who use that often 
do so three times a week or more. Since users fall heavily into the 
teenage, young adult group, we are talking principally about youth. 
It should he emphasized that even among youth, however, there is con- 
siderable variation from, school to school. High school rates of having 
ever used range from as low as five percent to as high as 90 ]>ercent. 

Last year it was noted that one northern California county that 
might he a liellwether of marihuana use more generally* had experi- 
enced a leveling otT of drug use among high school students during 
the preceding year. The most recent annual survey of student use in 
this county now indicates sizable increases, especially in marihuana 
use, at all grade levels. About half “had used" at some time, in the 
year. On the senior high level at the time of the survey (late spring, 
1971) a third to a half of those who reported having used marihuana 
in the preceding school year had used it fifty or more times during 
flu* year. Even among junior high students hi this high-use count v. a 
third to a half of the users had done so ten or more times (1*5-29 per- 
cent had used at some point in the year). 

Studies indicate that among college students 91 percent had re- 
ported having used marihuana l>v 1970. During 1971 this figure in- 
creased to 44 percent of the total college group. Even among four 
medical schools surveyed from one in six to seven out of (on students 
had tried marihuana with as many as nearly half in one school cur- 
rently using. - 

Several studies suggest, not unex|>ertedlv, that the more psychologi- 
cally disturbed or socially unstable are more likely to make regular, 
heavv use of marihuana. School drop outs are more likely to he using 
marihuana as are those from disturbed families. 

While the amount of data on minority group use is small, at least 
one study of Mexican- American youth in (California suggests that 
among that group use -was no higher than among high school youth 
in California generally. 
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Much remains to ho learned about the relationship of drug use to 
\ocationnl adjustment and joh performance. One study conducted in 
New York State showed wide variation in the percentage of those in 
various occupations who had made use of marihuana, one or more 
times per month. The range was from one in seven sales workers who 
had used to no reported use among the fanners sampled. Among reg- 
nlar users who actually used marihuana on the job, nearly half of 
I hose who had used and were employed in sales laid smoked at work. 
Await a fifth of those users in professional and managerial occupa- 
tions had done so. hut only ‘^percent of those users emloyed in service 
and protective work had ever made use of marihuana in the work 
situation. There is no evidence in this study hearing on the issue of 
work effectiveness or industrial safety as relit ted to drug use. 

While heavier marihuana use is clearly associated with the use of 
other drugs as well — those who use it regularly are far more likely 
than nonusers to have experimented with other illicit drugs— there is 
no evidence that the drug itself "causes’* such use. More frequent users 
are likely to find drug use appealing or to spend time with others who 
do so or m settings where other drugs are readily available. Marihuana 
use does not appear to have a causal role in the commission of crimes., 

Maiuiiiwna I t sk ix Otiikk Cointriks 

( f mm (this *nti w. the plant from which all varieties of eamtahis 
from marihuana to hashish arc derived, grows and is used throughout 
much fbe world. Mliile use in the English-speaking countries and 
in Europe is typically recreational, much if not most of past and 
present use elsewhere has been as a work adjunct, to relieve fatigue, 
as a form of self medication, as pail of folk medicine and in associa- 
lion with religious practices. 

Almost all of the countries of Europe and Xprtli America have had 
a marked upsurge of interest in marihuana use— primarily among 
young people. ( ’lear statistical evidence for this is frequently lac king 
hu the surveys that have 'been done, the increasing amounts of con- 
fiscated material and the observations of those closely associated with 
youth, all npjienr to support this conclusion. Even countries where 
use is endemic hut wlu^e it has in tin* past been limited to certain 
segments of the population have had a recent diffusion to university 
students and other previously non-using youth. 

(fcncrally our information about patterns of use abroad ranges from 
the results of carefully conducted surveys in a very few countries to a 
largely impressionistic, picture. In only a few counties is information 
based on the ohservaf ions of trained anthropologists. Much needs to hi* 
learned about use in other cultures and particularly about some of the 
social factors that serve to control its use. Foi / example, in the one 
country in which use and sale is quite legal (Nepal ), use of cannabis — 
especially its indiscriminate use — is apparently contmllcd by the con- 
servative nature of the society and by parental and community disap- 
proval. Even in this society, in which indigenous use is well controlled, 
there has been growing concern over the influx of young foreigners 
intent on more indiscriminate use. » 

In most countries in which cannabis use has had a long history it 
is at least nominally illegal ; typically use is associated with the lowest 
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classes and social opprobrium is frequently attached to use. In other 
countries in which cannabis has only* recently been introduced', the of- 
ficial stance has varied from relatively permissive to highly punitive. 
The lack of adequate data’ coupled with the cultural diversity of the 
countries involved precludes any attempt, to evaluate the general effec- 
tiveness of the various approaches to cannahis control cross-ciiltnnillv. 

* 

Til k Material and Analytical Mktiiodomksy 

Again it should l>c emphasized that what is termed marilmana varies 
greatly in potency from place to place and from time to time even in 
the same area. That which is sold in the United States is extremely vari- 
able ranging from psyrhonctively inert at the one extreme to halluci- 
nogcic in large doses at the other. The type of marihuana generally 
available in the United States tends to be considerably less ptfttuit than 
that found in some. South American countries ami in other jmrts of the 
world. 

In the past year there has been a greater. tendency for lay iis well 
as scientific discussions to take into account such essential factors as 
-potency, frequency of use ami quantity in discussing marihuana effects. 
Nevertheles it should a ‘rain be emphasized that awareness of these as- 
pects as well as user characteristics is basic to any thoughtful discus- 
sion of the drug and its implications. 

While considerable. prioress has !>een made iii t he analysis and un- 
derstanding of cannabis constituents, most of this is of primary inter- 
est to the technically trained. A great deal of work is l>cing done .-in 
order to develop adequate methods for measuring the amount of can- 
nahis constituents or their inetalndites in human IkmIv fluids. Tims far 
a simple test analogous to the blood alcohol determination for mari- 
huana intoxication lias eluded ns. Encouraging progress is !>cing made, 
however, and it is hoped that such techniques will 1 forthcoming in the 
near future. 

Preclinical Research in Animals 

Animal research, generally supported by limited clinical observa- 
tion in humans, has clearly established that the margin of safety with 
cannabis and itssynthetic psychoactive ingredient THC ( dolt n-9- tetra- 
hydrocannabinol) is very high. This work on the toxicology of the sub- 
stances lms laid the groundwork for the systematic study of more ex- 
tended periods of carefully controlled administration in humans. 

Work in animals has also shown that caim ahis ruul its original con- 
stituents are rapidly transformed in the Kocly*^ into metabolites which 
are persistently present for several days. The implications of this per- 
sistence are unclear although it is possibly that these metabolites may 
affect the later use of further amounts of caimahis or interact with other 
drugs taken in presently unknown wavs. 'it may also lie that it is the 
metal>o1ites rather than the original drug constituents which are re- 
sponsible for the drug's effects. Improved knowledge of tile chemistry 
of these bio-transformation products may provide the key to a rela- 
tively simple test of tile fact and level of marihuana intoxication. Per- 
sistence of these products may also permit detection of previous in- 
toxication clays after the initial event. 

Studies of the distribution of the drug, radioactivity labelled, have 
tfliown that its metabolites tend to concentrate in areas of the brain 



related to those functions affected by the dnig.~I >espite this jrrnss corre- 
spondence of drug concent ration to brain function, much still remains 
to be learned about the specific mode of action of marihuana. 

Toi.kkanvk * 

Tin* issue of tolerance to cannabis lias been an object of considerable 
discussion. Hv tolerance is meant a need which develops over a time, as 
a result of repeated use, for increasing (plant it ies of a drug to produce a 
similar offset. I 'sen’s have frequently reported that those who arc expe- 
rienced require smaller amounts of cannabis to achieve the same elfect 
than do novices. This' so-called *Tevei*so tolerance** is an effect unlike 
that- of most other drugs. Whether this reverse tolerance is based on 
metabolic and distribution changes after repeated use or is the result of 
a learning process has not yet been determined. 

Reports from countries where use is traditional surest a level of 
use that, would he highly unpleasant for the inexperienced user. This 
suggests that tolerance, at least for the effects which are perceived sub- 
jectively as unpleasant* does develop. Whatever the subjective impres- 
sions of drug effects, it seems (dear that experienced marihuana users 
can also tolerate larger doses in the sense that disruption of their per- 
formance , on various intellectual.. perceptual and psyebomotor tasks 
is less than for the inexperienced. 

In animals, for the most part, the evidence is dear that tolerance to 
certain-effects of cannabis develops. It has been found in most species 
tested and islarge.lt is noteworthy, however, t! t in animals as well as 
Immans tolerance may develop for some aspects of t he drug’s effects hut 
not for others. Whatever the ultimate resolution of the tolerance ques- 
tion* it appears unlikely that in man a degree of tolerance comparable 
to that for opiates will be found. 

Effects in Man 

Research of the past year lias underscored the necessity of taking 
into account multiple aspects of the individual and the drug taking 
situation in evaluating marihuana's effects. These include such varied 
aspects as the characteristics of the material itself, the dose and route 
of administration, the individual's metabolic rate, his prior experience 
with the drug . his set (personal expectations) and the setting in which 
the drug is used. 

While thoi *e is little* douht that the* major psvclioactrve ingredient in 
marihuana is delta-H-TITC. there is still considerable uncertainty re- 
garding the biologic activity of the many other marihuana constitu- 
ents. Of the two usual ways in which marihuana is consumed by man. 
smokintf^p by far the more common in the United States. As compared 
to eating the material, smoking results in considerably more rapid ab- 
sorption with the onset of effects typically occurring within a few min- 
utes. The quantity required for n given effect is significantly smaller 
when smoked and since the onset is rapid, the user ran more readily 
control the drugs effects than if the drug is eaten. By contrast, when 
consumed orally it. may require from a half to over two hours to feel 
the drugs effects which tend to peak later and to persist longer. In 
experimental studies with humans, it has !>ccomc increasingly apparent 
that in the use of the synthetic TUP the choice of tin* substance in 
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which to administer the material orally makes a substantial difference 
in how rapidly and completely the TIIC itself is absorbed. 

Experienced nsors appear to nictal>olizc the drug more rapidly than 
do less experienced although tin* exact significance of this is unclear. 
It may partially explain the greater sensitivity or “reverse tolei.mee'* 
that users have reported. Much remains to be done to clarify some of 
the implications of cannabis metabolism in man. 

'By now the acute effects of marihuana have been generally well 
elucidated. Subjective effects are highly variable partly depending on 
tin* users expectations and the setting in which In* consumes the drug. 
Experienced users report such subjective effects as: an awareness of 
subtlety of meaning in sight .and sound and an increasing vividness of 
such experiences. Frequently users report enhanced sensations of touch, 
taste and smell. Alteration of time perspective with an apparent slow- 
ing down of the time sense is almost universally reported. A sense of 
enhanced social awareness is often reported with low dosages, but at 
higher levels this is apparently diminished and there may l>e social 
withdrawal. Although emotional reactions reported by regular users 
are usually pleasant, one in five experienced users in one study reported 
having at times experienced temporarily overwhelming negative 
feelings. 

Several studies have underscored the critical role of attitude and ex- 
pectation in determining effects at least at low to moderate dosage 
• levels. Such expectations can result in the individual having subjective 
reactions to an inactive material that are similar or identical to tin* 
active drug. 

The two most consistent physiological effects of marihuana continue 
to l>c an increase in pulse rate and a characteristic reddening of the 
eyes. The latter occurs even with oral dosages indicating that it is not 
primarily the result of smoke irritation. Although niarihuana users 
frequently report substantially increased hunger at the time of use. 
t here is no evidence that marihuana lowers blood sugar. It maybe that 
the effects on appetite are an indirect result of an enhancement of the 
subjective sense of taste leading in some to increased food consump- 
tion. 

Neurological correlates of marihuana use seem minimal although 
it is possible that marihuana-induced drowsiness may obscure small 
drug-related effects on the electroencephalograph. There is some EEG 
evidence that tends to objectively confirm the report of users that they 
have an enhanced ability to ignore outside stimuli while high. 

Effects on I ntellectaal and Payclwmot or Performance 

More recent findings continue to confirm earlier reported observa- 
tions that acute marihuana intoxication causes a deterioration in in- 
tellectual and psychomotor performance which is heavily dose-related 
as well as dependent on the complexity of the task. The more complex 
and demanding the task, the greater is the deterioration in perform- 
ance. When alcohol and marihuana are consumed together the decre- 
ment in performance is greater than when either is used alone. To 
some degree at least, experienced users seem letter able to coni|>ensnte 
for part of the effect of marihuana than do inexperienced users. 

Marihuana clearly has an aente effect on short term memory* a fact 
which has now been confirmed by many investigators. One explana- 
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tion for this impairment is that the druir reduces the ability to con* 
r^trate while. intoxicated. preventin'? the* implicit rehearsal that may 
U» essential to remembering newly acquired information. 

/ h'h'rr fVrfoniWHrr 

Driver performance has been of considerable research interest and 
such research is continuin'?. There is. however, increased reason for 
believing a motorist's performance is significantly impaired by mari- 
huana intoxication. ■ 

Although initial research su«?;?ested relatively slight impairment of 
/ ' performance on a driver simulator, more recent work sorest s that 

y this may not be the ease. An increase in time required for braking 

has been reported as has a marked increase in <rlare recovery time 
which persists for several hours following intoxication. Itesearch on 
driving tasks more closely resembling actual driving conditions is 
troin «r «>n. Sucli studies seek to more aeeurately speei fv the* decree of 
impairment likely under varying eondifions. It should be noted that 
the performance of a highly motivated test subject under laboratory 
conditions may be considerably less impaired than that of a driver 
functioning tinder more typical driving conditions, I’nder usual driv- 
ing circumstances multiple distractions arc common and the driver 
may Ik* less motivated. 1 lu* possibility of a spontaneous recurrence 
of an earlier dni*? experience (a so-called “flashback"). related to the 
use of marihuana and other hallucinogens and which interfered with 
driving, has been raised by some case reports. Kvidence for tin* fre- 
f|ticncy of such phenomena in this or other contexts is irenerallv lack- 
ing. 

At'Ufr l*h}fntraf To.riritt / 

IVnth from an overdose of-cannabis is apparently extremely rare 
ami diflicult to enntirin. Thisjs consistent with animal data which 
indicates t he margin of sa fet-v^vith eannahis or itssyntliet i*- equivalents 
is quite 1 1 i 1 . Nausea. dizziness and a heavv dni<?«?ed feeling have I>een 
reported usual!/ as a result of an inadvertent 'overdose. There have, 
however. I>een a number of cases of acute coil a pse folio win*! an attempt 
to inject marihuana intravenously or some preparation made from it. 
It is not clear whether these were the result of an unite overdose of 
rannabis constituents j>t r sr or a combination of other factors related 
to tlu* injection process. In view of tin* hazards such intravenous use 
seems espeeially dangerous. A\ hilt* there has Iieen one case report of 
epilept ic seizures temporally related to marihuana um\ t here have Into 
other past reports of the efliracy of eannahis is an anti-seizure medica 
tion in children. In general, it appears that acute toxic physical reac- 
tions to marihuana are relatively rare. 

('hroinr /Vm/wVv// frfffrtM 

krequent. relatively heavy use of cannabis is still rather uncommon 
in t lit* l nited Statens. 1 Inis. observations on the implications of such 
ipe are derived from cultures very different from our own. The marked 
differences in diet. living st am lards including h*vel of mod ical care and 
in patterns of use make it difficult to apply overseas obser\ at ions to our 
own domest ;r situat ion. Nevertheless, such observations mav provide 
valuable clues to the possible implicat ions of American n>«* and when 
combined w ith the results of other research mav lie quite valuable^ 
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While respiratory complaints have loop been reported as a result of 
cannabis use, it is not always certain to what depree this is the result 
ot t lie 1 drup or tlu* tobacco with whirl* it is frequently mixed. In an 
American military sample of heavy hashish smokers complaints of 
bronchitis, asthma, jmd nose ami throat inflammation were common 
and reported to improve upon discontinuing the drup. While there 
have Uvn repents of impaired li\ er funct ion as well, upon closer exam 
ination these seemed to he more closely related to alcohol use than to 
cannnhis qse. * 

Blood circulatory diflicultics in the* leps have I iron reported in a 
North African sample of users as have arterial changes amonp some 
yoimir multiple drup users in the Gniled States, hut t he role of yannahis 
in these* is. still unclear. 

1 here has also hern a repen t of shirred speceh. st appci inp pa it . hand 
t remors and difficult ics in dept h percept ion in a few adolescent patients, 
hut the* e*xact sipni licanrc is ditlicult to evaluate since these* patients 
\u>TeaJse> usinp other drills. 

( hiwof tin* most sc rious repents is a recent one based on some verv 
recent British weak which, usinp radiopraphic techniques. found evi- 
de*nce of cerebral atrophy in tern younp cannahis smokers. I!oweve*r. 
senne researchers have* e|iie*stienu*d when* such techniques can Ik* ust*d to 
demonstrate cerebral atrophy. 1'nfort unately the* subjects we're* mul- 
tiple el rup users, wit li S out of 10 admitt inp to tlu* use of am] diet a mi lies, 
a el rn«r which some reports have implicated in orpnnic brain clump's. 
The comparison proup was not altogether appropriate* and thus the* 
role of cannahis remains uncertain. Because of the seriousness of the* 
findinp. however, this work will Im* followed up hv careful animal 
research as well as further clinical studies to explore this serious pos- 
sibility. The authors. themselves caution apuinst overinterpretat ion of 
t heir work and emphasize t he need for additional rc*se*a ivh. 

Preliminary tindinps^of a study of Ml male chronic hashish users 
in Greece and of a similarly sized Jamaican sample of intensively 
studied 1 cannabis users are noteworthy for the relative* absence of 
pntholopy in these chronic usinp proups. It should, however, Ik* cm- 
s phasis that tlu* samples are small and the data are preliminary. Given 
i the small size of the samples, rarer nr % less obvious consequences of use 
/ may he missed. Larper scale* epidemiolopical studies of chronic users 
an* planned to overcome the limitations of smaller pilot efforts. 

Genetic* mid Birth Defect a 

Amonpthe most serious consequences that mipht ensue from tlu* use 
of any tlrup are* ]>ersistent clianpes in the penetfe heritape of usei*s or 
tiu* production r > f birth niyunalics as a result of drup use iiy parents. 
The amount of evidence liearinp on this question is modest. What work 
has been clone has found little evidence of chromosomal abnormalities 
in marihuana nsei-s as compared to matchinp nonuser controls. With 
respect to birth defects that mipht Ik* the result of maternal cannahis 
use durinp prepnaney, then* have l>oen several case reports hut it is 
impossible to Ik* certain whether there is a differential rate of such 
defects lie tween users and noimsers. It is known that in animals TUG 
can cross the placental harrier and enter fetal circulation. Once apnin 
it must In* emphasized that the potential seriousness of tlu* effect makes 
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the use of marihuana (or other drugs) of unknown iM.tential for pro - 
(litcii)f' birth defects unwise. This is especial! v true for women dnnn** 
thru* reproductive* years. ^ 

Cannabis and Pui/t-hiatnf Wurss 

.. A".v discussion of the. relationship of cannabis use to psychiatric 
illness must take into account the formidable difficulties of cstahlish- 
inir the role of anv drug as a causa I. factor in mental illness. It istvpi- 
call.v extreme.lv (liflicult. to separate the role of the dm*' from' the 
man v other factors that may play a role in the etiology of a specific 
disorder. In addition, in those, countries in which chronic eannahis 
use. is common, epidemiological surveys are virtually nonexistent and 
adequate diagnostic evaluation is more often the exception than the 

"He Asa result, the diagnosis of eannahis psychosis l.cused as a 

catchall description for all those with a known history of eannahis 
use who are also emotionally disturbed. Finally, we arc aware that 
linn •dm*;’ factors such as the pre-existing psv.lioloirieal state of the 
user and the circumstances surrounding use can he of fundamental 
importance m determining the user's response to the drug. 

Cannabis psychosis has lieen used as a diagnosis for man y years in 
countries m which cannabis use is traditional. During the nineteenth 
centurv it was popularly lielieved in India that marihuana produced 
mental illness. 1 lie Indian Hemp Commission, upon learn in*' t hat sneli 
a diagnosis was frequently based on the impressions of la vineti. did a 
earetul analysis of its own and concluded that drug use was n factor in 
no more than M ween seven and thirteen percent of admissions to In- 
dian mental hospitals. In other countries estimates of the percent n«v 
of admissions that are cannabis-related range from in Smith 

Africa to as high as 17 r c in Morocco. In most reports it is simply 
imi.ossil.le to distinguish lie tween illness resulting primarily from 
toxic Hlects of camialns and an aggravation *.f a previously existin'* 
serums mental distnrhance. ‘ 

Diagnosis is typically most, heavily based on a history of drill* use 
although attempts have lieen made to take into considcrat i. m the dura- 
tion of the illness and its failure to develop into a* long l.-tst in** schiz- 
opliivme pietuix*. Symptoms which have lieen emphasized ’"iii the 
.-.astern literature have included: acute or subacute onset of confu- 
sion. visual and auditory hallucinations and paranoid ideation some- 
times accompanied by agitation and aggression. \ 

In the 1 WO’s toxic psychoses were reported ainon-V some marilniniia 
users who weir described as recovering in a few days. I )iiri n *_r t lie ex- 
perimental phase of the investigation conducted |»y' the I,a ’(Jiiardin 
(_ ommission. psychotic episodes were reported bv one in nine of the 
. . subjects studied. Ileginning in the late 1 '.Mill's there has been a spate 
ot reports of adverse psychological consequences of use in the I'nited 
Nates. I n fortunately, few of these provide anv inilicatj'ioii of how 
reipient ly such react ions «>rnir in a large population of i/sers. A wide 
ranee of symptoms have I men repoi-ted. most more nearhk resemblin'* 

:l *1»«***» full-blown mental illm-ss. There is. however little 

quest ion that -riven a sufficiently hiirh dose, hallucinations and delu- 
sions can occur. \\ lule such adverse psychologi, al reactions are more 
common with the inexperienced and when inadvertently hiirh dosesarr 
uiirestcl. they occasionally occur even with low doses. Reports tvpi- 
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rally arc of individuals who have sought treatment for their diflicnl- 
ties and it is usually difficult to be sure how much of the pathology 
displayed is the* result, of previously existing personality problems 
rather than “caused*' by marihuana use. There is some evidence, that 
when a sample of f recpient marihuana users is matched with their non- 
using friends, the amount of psychiatric symptomatology found in 
both groups is grower than in youth generally. This suggests that 
heavy marihuana users may be drawn from a population with an above 
average amount of pre-existing psychopathology. Thus, use, especially 
in association with other drugs, may more typically aggravate already 
existing psychiatric problems rather than in itself causing such illness. 

There have been a nnnd>erof reports on adverse psychiatric reactions 
to marihuana use in Vietnam among American troops. Onset was 
usually acute and again, the reports suggest that pre-existing pathology 
is an important non-drug factor. Almost certainly many of those most 
attracted to drug use are individuals who have personality problems. 
In some cases the drug is sought with a conscious hope that it will he 
psychotherapeutic. 

While marihuana use has !>een widely described in the Kastern lit- 
erature and‘to somp extent more recently in the West ns resulting in a 
loss of motivation, the question of its role in tin* process is still un- 
resolved. Many of those most attracted to its use are “ainotivated" by 
conventional standards. The time and effort required to obtain drug 
supplies and use them may also further erode the expression of more 
conventional motivation. There is also the definite possibility t lint the 
drug and the personality of the user internet in such a wa v to further 
intensify tin* loss of conventional motivation. 

TiiKn.\pKi*Tic T t sf.s or Oannaius 

While use of rnnnihis is not a medically accepted mode of treatment 
for anv illness in tin* United States today, the drug has had an ancient 
tradit ion of medical use. Kven today in much of the world where West- 
ern medical practice has made only modest inroads, cannabis retains 
an important role in self-medication and in folk or native medicine. 
The range of diseases and other medical conditions for which it has 
been and continues folio used is very long. For much of the nineteenth 
centurv and well into the twentieth, cannabis was a recognized part of 
t 1 m* physician's armamentarium against illness although its lack of 
water solubility and its variable potency were problems, (iradually 
it wa< supplanted in Western medicine bv drugs that were more con- 
sistent in their effects or more conveniently used. Since inoM of the 
early reports of use were clinical case reports rather than drug tests 
conducted under carefully controlled conditions, the relevance of 
this older literature to potential modern use is finest ionable. 

During the earlv 10-Jft's the development of ‘*Svnhex vl,” a drug 
clinically related to marihuana, generated some interest in medical 
ip’fs. Some attempts were made to use it in the t rcahnenf of depression, 
the treatment of alcoholism and in preventing epileptic seizures. To- 
suits of these limited studies were reported to Ik* generally fawn-able. 
Sc »ino later research demonstrated that cannabis preparation-* bad an 
antibacterial action in the treatment of dermatological conditions a< 
well as in tin* treatment of otitis and sinusitis. 
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Alorc recently with the increase in illicit use and the development 
of n synthetic form of TIIO, there has l)een a revival of interest in 
potential therapeutic uses. In addition to the experimental uses re- 
irnrtcd in last year's report, there has been a continued interest in the 
drills possible therapeutic value in the treatment of depression and 
in the. possible development of an anti hypertensive agent. Most re- 
cently it has Ihmmi found that marihuana reduces intraocular pressure. 
I his observation holds forth the. promise that cannabis or some chem- 
ically related synthetic may prove useful in the treatment of glau- 
coma. With the greatly expanded research effort into marihuana and 
related synthetic materials, there, is a strong possibility that cannabis 
derivatives, very possibly in chemically modified form, will once again 
achieve, medical acceptance in t lie treatment of a variety of conditions 

Future Research Directions 

As our knowledge of the properties of marihuana and related mate- 
rials has expanded so has our awareness of the many questions that 
require answers in assessing the health implications of their use. The 
overall question of what dosages, frequency and duration of * use are 
clearly likely to lie injurious to health in various groups remains un- 
resolved. 

Because the. material in its natural state is quite variable, more needs 
to lie learned about it since the implications of use for different- types 
of marihuana may not. lie- the same. The mode of actions of the drug 
/ and its many components needs to be elucidated. Little, for example, 

is presently known about the effects of marihuana on the biochemistry 
of the brain. 

The whole question of interaction between marihuana use and that 
of other drugs is an important one. Some of the reports of adverse ef- 
fects may lie the consequence of multiple drug use in which one or 
more other psychom tive drugs in combination with cannabis are more 
injurious in combination than alone. 

The recent report of brain atrophy possibly related to marihuana 
use needs to lie carefully followed up in animals and further clinical 
studies. Adequate assessment, of the psychiatric risks of use require 
that we do 1 wttcr epidemiological studies to determine the incidence of 
the adverse consequences that have been reported to date. It would be 
especially valuable* to know the extent to which such advei*se conse- 
quences occur in those, without evident pre-existing psychopathology. 

The limitations of relatively small scale, intensive studies of chronic 
users require that we do mory extensive studies of larger populations 
in order to determine what, if any. are implications of use that may 
otherwise go undetected. Wo know, for example, that some of the most 
serious effects of other drugs (e.g. tobacco and birth control pills’) in 
'■widespread use would not- have been determined but for larger scale 
study of their use. 

Present. longitudinal studies of American users should Ik* expanded 
to determine the longer term implications of use that may not be evi- 
dent over a shorter time span. Although there is some reason to sus- 
pect that man v young people, for example, modifv their patterns and 
level of use of marihuana over time, we know little about the factors 
that inllucnec changes or what changes typically occur. 
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While we know something about the social conditions of use much 
more should l>e learned alxnit the social reinforcements of use — i.o. 
what are the factors in the user’s relationship to others tlmt tend to 
foster )>eginning use and to perpetuate various patterns of use. 

More needs to Ik* learned about the implications of use for such areas 
as the operation of motor vehicles, traffic accidents and industrial safety 
and performance. The economic implications of use should also be 
explored. 

Studies of cultures other than our own may l)e useful in improving 
our social means of 'control not only of marihuana but. of other drugs 
as well. 

The extent of need for and the most effective means of treatment for 
the heavy user of cannabis needs to l>e explored, since it is evident that 
with a general increase in the numbers who have ever used has also 
come a significant expansion in the number who use extensively. 

b inn 11 v, preliminary indications of possible therapeutic implications 
for the use of cannabis or its derivatives require careful exploration. 
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EXTENT, PATTERNS, AND SOCIAL CON 
TEXT OF USE IN THE UNITED STATES 



EXTENT, PATTERNS, AND SOCIAL CONTEXT 
OF USE IN THE UNITED STATES 

Our knowledge of flip extent of innrilniiiiiii use Inis improved eon- 
siderably since the initial Marihuana and Health Report to Congress 
inJOTl. Although many separate studies had boon conducted by early 
1^71. none looked at the non-student or general population and only 
sketchy ’figures were available for the nation as a whole. Since then, 
several studies of the general population have been reported, both in 
selected areas and nationwide. Two nationwide studies of students 
(high school and college) reported preliminnrv findings. One commu- 
nity continues to survey high school students’ drug use in successive 
years, providing at least a limited view of possible shifts in interest 
over time among young people. 

The Conte, rt of Assessment 

T he question of how to define marihuana abuse is still difficult. The 
term abuse has had a variety of meanings, ranging from anv use oft lie 
substance to only that having clearly detrimental effects. In the present 
report, use is reported as such without judging whether or not all or 
some of the users might l>e considered “abusers.” 

Most, studies used for this report have not separated aeconntr of 
marihuana us** from hashish use, nor differentiated smoking from other 
possible routes of administration. Thus, all cannabis products might 
he included under the term “marihuana”, and the fact of this inclusive- 
ness may or may not l>e. acknowledged. 

The various levels and gradations of use, in terms of frequency, reg- 
ularity. and recency, are now more often lieing reported routinely. 
This is an improvement over past assessment that relied mainly on 
gross reporting of those who had used marihuana one or more times. 
It is of interest that conceptions of user ty|>es have come in some eves 
to lie characterized by more use of marihuana than formerly reported. 
In one study, “experimenters'* were those who used it one to ten times, 
“occasion! users ten to fifty times, and “frequent users” fifty or more 
times (lo 1 ). In another study, the authors decided not to characterize 
as users any who used marihuana less often than once a month (11). 

I ndouhtedlv, such conceptions will continue to change as the extent 
and patterns of use change. 

Two other features of the reporting problem should l>c mentioned 
again. One is the question of the reliability and validity of data on ille- 
gal drug use. Another is the degree to which researchers can furnish 
guarantees to subjects on the confidentiality of data. 



5 Number** in pnn-mlieses indicate reference* nt end of chapter. 
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, Quality of the Do fa 

Little work has been done to establish t lie validity of questionnaire 
data on illegal drug use — that is, to correlate respondents’ question- 
naire responses and their actual drug use. Some work has* however, 
been done on the reliability of questionnaire responses by teenagers in 
classroom settings (10) . In this research based on a carefully developed 
drug usage questionnaire, students responded nearly identically two 
weeks later on re-test regardless of whether or not they provided their 
names. This finding suggests that reasonable assurances of anonymity 
are adequate to reassure teenage respondents of the sincerity of the re- 
search aims. More such work needs to be done to assess. the adequacy 
of survey data as an indicator of actual drug use in various popula- 
tions. 

Researchers' Immunity from Prosecution 

Federal law will protect researchers from being forced to divulge 
certain kinds of information provided in drug studies (PL 91-51:1)* 
and procedures for obtaining this immunity are being developed. Also, 
state laws vary in this respect, so researchers must consider their legal 
status with regard to possible pressures to reveal data and individuals’ 
responses. 

Estimates of Cannabis Use 



The most recently reported nationwide survey of iimriluimuuisers in 
the general population was done as part of a more general study of 
psychotherapeutic, drug use, mainly of the legally prescribed drugs 
(20). The following^ per centages based on a survey conducted in 
1070-71 were calculated for the 18-29 age group 2 in four regions of 
the country : ' 

EXTENT OF MARIHUANA USE NATIONWIDE, 1970-71. PERSONS AGE 18 TO 29 ‘ 









Percent 








Region 


Currently 
using during 
last 2 months 


Ever used 


Number oftimes used 
I to 4 5 to 49 50 or more 


Number 

surveyed 


Northeast 


4 


12 


5 


5 


2 


182 


North Central ; 


5 


11 


7 


1 


3 


168 


South 


2 


12 


8 


3 


2 


396 


West 


* 17 


37 


10 


10 


16 


101 



1 Parry, Cisin & Blater, 1971. 



According to the authors, these estimates are conservative. Although 
the numbers surveyed in each region were relatively few and there- 
fore have a fairly high associated sampling error, there is consistency 
with similar surveys made of separate locales in one of the regions, 
the West. In 1008-60, the same ago group was studied in San Fran- 
cisco, and in I960 residents of a nearby suburb were also asked about 
their marihuana use (7). Figures are available for comparing the 
three surveys : 



* This proup Ims been found In enrller HtndleH to Include the lnrpest concentrations of 
mnrlhunnn users. 
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/Vrcciif rrfto 
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Snn Krnncyvo. 10G8-G9 _ _ >{<> 

Contra (’ostn.f’nlif.. 19(>9 IILIIIIIIIIIIIIII””””””!!” 35 

West (entire region ) . 1070-71 ^ 11111111111" 37 

Since marihuana use rates have increased generally over the past sev- 
eral years, it is plausible that the Western region could well have a 
marihuana use rate of 87 per cent in 1070-11)71 . It is interesting to 
observe that few <li lie retires appeared amoii^ the rate's for the North- 
east. North Central area and the South, whereas (*nrlicr°Kiirve»vs had 
indicated lower rates in the Midwest and South. (It should he* noted, 
though, that freefnency of use was ‘rcnernlly lower in the North Cen- 
tral area and the South than in the other two region^,) Statistics 
tabulated by region may someth he's reflect different- coiubinatious of 
states, and the inclusion or exclusion of certain state# can stroii^lv 
allcct one regions rate. There is a strong possibilit \\ however, that 
earlier dilferences amonjr regions have actually diminished with more 
widespread use of marihuana. 

A second nationwide interview survey was conducted in May, 1071, 
on a yomiireP adolescent jrronp. rgv 12-17 (12). Surprisingly, the pro- 
portion of that <rroup who had ever used marihuana was its liiph or 
higher than that of the 18-20 year group. (Having conducted the 
survey a fe\\\ months later than the 18-20 year old survey could have 
resulted in a slight increase', but probably not a signilie'atitl y larger 
one.) in the nation as a whole, a national honsediold survey of 108 
youngsters revealed that 15. percent had tried marihuana, and 8 per- 
cemt- leporteal having useel it 00 e^r more times. Brokem ele>wn by re'gion,* 
the proportions wo*re : 

I'vcr uxed 

, mrrriVu/flMfi 

U-17 yon r group in regions: (pwm/) 

Northeast: __ 20 

North Central , I ” iq 

South „ i_. IIIIIIIIII 11 

West (Josephson. et at.. 1071) ---11-1.1111111111111111111” 23 

According to the authors, the’ teenagers in the' South who had used 
marihuana were mainly experimenters; in the group in the West, how- 
ever, 7 percent, were frequent users ( 00 or more times) . 

The n& rate among 12-17 year olds rises rapidly with age. A break- 
down by ag^e of those* who never tried marihuana and were not inter* 
(\stcel. never tried lint- were interested, had experimented, used 00 - 
casionaliV. or used frequently, is shown in the table lxdow. 



EXTENT, INTEREST, AND FREQUENCY OF MARIHUANA USE NATIONWIDE. 1971. PERSONS AGE 12 TO 17 * 





Nonusers, nol 
interested 
in trying 


Nonusers, Experimenters 
interested (1-9 

in trying times) 


Occasional 

users(9-59 

times) 


Freouent 
users (60 or 
more times) 


Age; 

2 to 53 yts;s (percir.*,) 


• \ 


10 


3 


( J ) 

3 


0 


4 to 15 years (percent) 


74 


u 


11 


\ 

9 


6 to 17 years (percent) 


64 


8 


14 


5 



1 Josephson. et al„ 1971. 
} Less than 1 percent. 
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In tlu* span from 1*2 to 14 years, the rate increased strongly, suggesting 
tint introduction often begins at t lie junior high school level. It rose 
sharply through the 17th year, to a rate as high as that for the older 
age group. 18-29. It appears that senior high schools and colleges now 
enroll a. large minority of students who are already familiar with 
marihuana based on their earlier use. c 

All polls in the past have shown that nsei-s are most heavily con- 
centrated in the young adult age group. Thus, the regional figures 
above should be considered from the highest rates that could be found 
in any age group. Figures from New York State’s general population 
in 1970 suggest that in some areas the rate for all persons over 14 years 
of age may approach the size of the regional rate tor young adults (5). 
Over seven thousand respondents in a New York State study were in- 
terviewed in 1970 on their use of legal and illegal drugs. The follow- 
ing breakdown of use was reported : 

New York State residents* use of marihuana, J970 1 



10'rccnt 

Regular users.. 3, 5 

Infrequent, users (fewer Ilian six times per month). 4,0 

Former users (no use in lust G months) 3, () 

> 

Total ever used 10. 5 

Never used ' 87. 7 

No data 1. 0 



Total 100. 0 

Total number surveyed 1 7. 500 

1 Chambers, May 1971. 



Thus' over 10% of all New York State resident^ over 14 years of age 
had used marihuana at least once. This can he contrasted with 12% 
of 18-29 year olds in the Northeast region who ever used marihuana. 
( 20 ) 

Using all available recent figures, MeGlothlin lias estimated the fol- 
lowing rates of marihuana use for mid- 1971 : (17) 

Kstimatc of marihuana use nationiadc, Mid-1971 1 
■ liver 1 1 nr <t 

(percent) 



Overall (nationwide), age 11 and older l) 

18-24 years (nonstmlent) 22 

25-34 years (nonstmlent) T 10 

35 years and older (nonstmlent ) 2 

. Students grades 0-8 0 

Students grades 0-12 22 

College students 42 

3 MeGlothlin. 1971. 



According to these estimates, college students as a subgroup of the 
18-24 year population group have a usage rate about twice that of the 
non-student age group. And high school students have u rate equal to 
that of the 18-24 year non-student, age group. 

MeGlothlin estimated that the. number of persons \\]\o have ever 
used marihuana in the country as of niid-1971 was about 15 million, or 
9 percent of the population 11 years of age or older. This estimate is 
useful because it provides a “ballpark figure” for an evaluation of. 
usage. It is drawn from a number of separate studies which reached 
essentially the same conclusions and thus has a degree of reliability. 
However, the true rate in the population inUy vary from the gross rate 
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of 9 percent because of the sampling error. Projecting the trend of 
marihuana usages .into early 1972, we estimate that $ probably falls 
l>ct\veeii 15 and 20 million. 

On January 21, 197*2, the National Commission on Marihuana and 
Drug Abuse released its findings which indicated that the niunl)cr of 
Americans who have ever used marihnaua is 24,600,000. Of this group 
the. Commission estimates that 8,340;000 are current users. Differences 
of this nnture are understandable and can l)e attributed to the methods 
of conducting the studies on which the estimates were based. Further 
analyses and studies over the next year will clarify and refine these 1 
estimates. 

Among all those who have ever used marihuana, McGlothlin esti- 
mated the following levels of use : ( 17) 

3% using dally 
11% using 3-6 times u week 
40% using 1-8 times n month 
46% stopped using or used less than 10 times 

Thus, a third to half of those who ever used marihuana appear to 
have stopped- or to use it very infrequently. A small proj>ortion of all 
current users — about 5 percent — appear to be regular daily users. 

McGlothlin also estimated the use rate of hashish as a percentage 
of use of all cannabis products to be 7 percent. He estimated also that., 
daily marihuana users consume about 3 cigarettes per -occasion, and 
for a 3-cigarcttc-a-day user, about 15 nig. of TITO daily. 

Swoknt Ratkr and Oiiangf.s Sinck 1970 

Since the beginning of an increase in marihuana use in the mid- 
19(HVs, studies of students have predominated in the available research, 
but such are mainly of separate schools or campuses. The nationwide 
survey of 12-17 year olds reported above is the first than can lie used 
to estimate high* school students’ use generally, although it is not * 

a perfect indicator of students’ use (12). According to the authors, the 
survey sample did not include as many black youngsters or those from, 
families with low education as are found in the general population* 

(Further study of these and other population sub-groups is needed.) 

Separate studies, of local schools often produce rates that vary 
widely from the national rate described above. Among the separate 
studies of high schools reported in 197*1, for example, the rate ranged 
from 5 to 90 percent (2). 

One school system, in Northern California, has been looking at its 
drugs usage, rates every year since 1968 (4). The proportion of senior 
high students in 1971 who used marihuana at least once in the preced- 
ing year ranged from 41 to 59 percent (the lower range more typical 
of girls) and the proportion of junior high stndtqTfs^ioni 13 to 29 
percent. The senior high rates were considerably highernmn the 12- 
17-year-olds rates for the West and the national figure for a com- 
parable age group. (See tables above). Moreover, the comparison is 
between proportions in this county who “used iH the past year” and 
12-17 year olds nationwide who have “ever u£cfl” marihuana. Of 
greater interest is the comparison of 1970 and 1971 figures, and recon- 
sideration of the. perceptible slowing of the rates that appeared in 
1970. 
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lir t ho county-wide school survey, considerably more students used 
marihuana in 1071 than in 1070. The porcontagi* increase over 1070 
muon# senior high students was as groat as the increase between 1068 
find 1060. Among junior high students, increases were also substantial. 
The changes were much greater than those between 1060 and 1070, 
when it. was thought that use might he leveling off or even declining 
(especially on the junior high school, level ) . Rates of use of other drugs 
increased in 1071 also, hut not. as much as did those for marihuana. 

Not all the increases in San Mateo were in the “experimenter” cate- 
gory. Sizable increases also occurred in the category which “had used” 
ten or more times, or 50 or more, times. In the senior high level a third 
to a half of those who reported having used marihuana that year used 
it 50 or more times. Among junior high students, from a third to hnlf 
of the users had done so ten or more times during the school year (tho 
category of 50 times or more was not reported separately). In senior 
high school, heavier users of marihuana were almost as numerous as 
heavier users of alcohol and tobacco at all four grade levels, reaching 
•‘50-35 percent at the senior grade level. 

Nationwide marihuana use rates for college students have been 
measured for two years consecutively and they too show a large in- 
crease (23, 0). The 31 percent of students who reported - ever having, 
used marihuana in 1070 had increased to 44 percent in 1071. 3 The. figure 
of 13.6 percent for those who used marihuana at least every week or 
two in 1070 had increased to 21.6 percent in 1071. There aic also na- 
tionwide figures for hashish use by tjiose students in 1070 and 1071: 

J Percent > 

\ 1970 V97) 

Cotlege students’ use of hashish at least every week or two 1 7 3 gg 



1 Rossi. 1971. 



Hashish users appeared about half as frequently as regular mari- 
huana users, a surprisingly high rate. In the Rossi study, all drug use 
increased among college students from 1070 to 1971, but the rates for 
use of marihuana and psychedelics showed the greatest increases. 
About, half ns many students use marihuana now as use tobacco. 

Again, individual campuses varied in their use rates. Of those. 1970- 
71 studies that came to our attention, the percent of students, who had 
ever used marihuana varied from a low of 23 percent to a hio-h of 78 
percent (2, 18). 

Medical schools are of particular interest in examining marihuana 
usage figures because, medical students are usually seen as more serious 
and less alienated than undergraduate students. 'A 1970 study of four * 
medical schools in different areas of the. country showed tlmt the rates 
vary as widely and are iis hiarh as rates in- other schools (15). Among 
the four schools, from 1G to 70 percent of the students used marihuana 
at least once, and from 6 to 44 percent were using it currently. Tho 
school itself was the most important factor in predicting use, according 



y’Ttiis flfrtiro npprnxlnintos tin* one of 42 perron t estimated by McGlotlilln for roHrer 
st ndoiit k In mid-1071 (17). Tho difference of 2 percentage points is within tho limits of 
sampling error for surveys of the size timde. 
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to the authors. That is, although individual student characteristics 

"*'* 'j' il et ° manh,,a,,a ,ist ‘> clumu tcristirsof institutions and lam- 
pus cultures were even more closely related. 

Marihuana Ijsk in Otiiku 0koui*8 

Drug use, including marilniiina use. Ims l>een studied in a number of 
groups other than students. In the 1071 Marihuana and il™ith reooit 

es'' NeIrminenb §7' Uplo >' (>(, 1 .V° Ht : l,s > sehool dropouts, “hi|l- 
g ht Louis, and servicemen. More, reie.it find iiigs are 

; r .o,i of°!l,tmW° U ‘ S<> “T * roH l*\ but *«<!•<* of certain other 
^loups ot Intel est or concern have not been conducted or reported 

home of the latter are: Spanish-speaking youth, American hidrui 
or iwiwSlI 10 Ct mU y ° Uth ’ tt " d you,,R <:oll( - e ^'“tl nates as cmployow 

nnmb!‘. 0 J ,g f ft? h - ippio , )'. ove,ne '* has diminished in intensity, smaller 
niunhirs of hippies continue to live in such traditional areas as San 
I i.i ncLseii si la ight Ashbury section and New York's East Viliam* And 
although the opiates and so-called dangerous drugs (numl.etnmii es 
a id barbiturates) appear to have supplanted the hall ucinogens in those 
eas, marihuana continues to be the most-liked drug, , Jby a hirm- 
pi opoi+ion than any other. Two studies hegim when hippies were more 
"Trvr\ , * c ''' s ' vol 'f b ,Y have now been completed and tiiev provide 
thta giSTp (ll?13). 0n e b,,CkgrOU,Hl ,U,d 0,1 Wtaking practices of 

1W I£ tb<> ‘Wising California group studied, intemperate users 

o ii; n m,,OU V ,non > r . M,ose (,f ™»ddle class origins, moderate 
political background and those who had moderately good coinmu.ii- 
c.it on with their parents (13) As in other studies, school dropouts, 
T./w f i?"' (llK ' “l>Dcl families tended to use drugs most heavily. 

Dies mI ,2,r^ ,, V ,g ^" A oi k hippies, so called weekend hi]>- 
piis, and non-hippie drug users and non-users 14 to 35 years of amj 
daily marihuana use was most eoinmon among those defined as hippfos 
( _i om one fourth to one third of the group studied ( 11 ) ) . Ihit one third 

basis* SiSr USl i'^ " n ?° usi ' , « '••xrilniiiiia on at least a weekly 
. sis laslnsh was, being used at the time of the study by 70 to 80 

parent of hippies; about 10 percent had used it but were not usinir it. 

< >ii lent I y. Almost hall of the non-hippie user group was using hnshili ' 

t ime°of the 'si aM)U Vi‘ fo “ 1+ . h ! Jml , . ,so<1 i( formerly but were not at the 
time of the study The male hippies and weekend hippies tended to 

i i»nies\m wT mt *. > ' vcr . S<H J'° -economic background than the female 
' if the non hippie drug users. According to the nut hors, the 
m f '/f n "i' V ,nv ? I,w, ' «|!'ffbt from modest circumstances for nuiles^^' 
f°> fenjales perhaps a flight from alllueiiee. 'Hie parental families 
of hippies, especially those of the females, tended to be more unstable 
mid disrupted than others. In addition, far more hippies were drop- 
onts from high school and college than were the non-hippie users ‘ 
»,b!«r ICr uul,r . at, " n °J t |,c relationsliip of school attendance to drug- 
• .vj f ,n\ S T C • thc ( oh,,, ‘ b,a University study of teenage drug sur- 
A* (Ih)- Twice as many of those who were absent in the first stage 
U y n ' p0,h>C - 1 dr . ,, P ,,s ‘‘ 1,1 » biter stage as compared with those 
students who were initially present. The incidence of heavier dn,g 
use among absentees was triple that of attending students. In another 
leport, a distinct phenomenon of “hooky parties” was observed in 
1 1m lent. Some youngsters occasionally spent the entire day away from 

Jr * . 
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school in an unsupcrviscd homo experimenting with drills and sox 
(14). Marihuana was the primary “high”, sometimes taken in combi - 
nation with amphetamines, barbiturates, or wine* 

Ghetto youth have in past years heen considered highly susceptible to 
drug use of all kinds, including marihuana. Although few studios have 
heen conducted of low-income youth of any race or nationality, recent 
finding tend to indicate that marihuana use may he no more prevalent 
among minority youth than among the majority. A description of 
black and Mexicnn-American ghetto youth age 10-22 years in a Cali- 
fornia work training program (19m) showed that 54 percent had 
used marihuana at least once (10). This figure is no higher than that 
found for California hoys in senior high or college at that time. A study 
of' marihuana use', in Houston, Texas* high schools showed that drug 
use rates were highest for “Anglos”, next highest for Chicanes* and 
lowest for black and other students (21 ). 

A recent summary of data on extent of marihuana use by F.S. serv- 
icemen in Vietnam suggested the following t rends : (8) 

1. The percentage who have “ever used” 1ms been increasing over the past two 
years (at least) and now may be considerably more than HO percent of lower grade 
enlisted men. (A 1970 study found that 08 percent of a group of airborne soldiers 
had used marihuana at least once In Vietnam.) 

2. About half of those who try marihuana continue to use it occasionally or 

regularly. * 

3. There Is a marked tendency for greater incidence of use in the lower ranks ; 
few officers and higher ranking enlisted’ men are found in the user category. 

Finally, use of marihuana by persons in different occupational 
groups, as individuals, and while on the job, is of interest and concern* 
A secondary analysis of data from the general population of New 
York State-showed that occupational groups do show some variation, 
from a high of 9 percent regular users among sales workers to a low 
of 0 percent among fanners. Tfis not known whether these di (Terences 
arc statistically significant. The variation in levels of use for seven oc- 
cupation groups and two categories of unemployed is seen below : 

USE OF MARIHUANA 1 



(In percent) 



Occupational group 


Regular 
users 3 (at 
least 6 
times per 
month) 


Infrequent 
users (1 to 
5 times 
per month) 


Former 
users 
(No use in 
6 months) 


Never 

used 


No data 


Professional, technical workers, managers, and 
owners 


a 


4 


4 


87 


3 


Clinical and other whits collar workers 


4 


5 


4 


86 


2 


Skilled and semiskilled workers 


4 


5 


5 


84 


2 


Unskilled workers 


5 


6 


4 


83 


2 


Service and protective workers 


4 


3 


3 


89 


1 


Sales workers 


-9 


4 


1 


85 


- t 


Farmers 


— 


2 


■ — 


98 


— 


Not employed housewives 


<»> 


1 


1 


96 


2 


Olher not employed 


6 


6 


4 


84 


1 



i Chambers, July 1971. 

* To compare with other studies on the 

* Less than 0.5 percent. 



"ever used” basis, subtract "never used” plus "no data" from 100 percent. 



The occupational differences in the above fable may be affected by 
ago differences between groups. The category of “other not employed 
undoubtedly includes most of the student population. Of even greater 
interest are the results of a question put to cadi employed drug user 
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about his or her use of illegal drugs on the job. (Of all illegal drugs, 
marihuana was the one most frequently used on the job.) Luther largo 
proportions of regular users in some of the groans reported that they 
used marihuana while working, specifically sales, clerical, and un- 
skilled workers. The proi>ortions for seven occupational groups are 
seen Inflow. (Note that the figures below are percents based on users 
and represent even smaller proport/ions of the complete (x*cu national 
groups.) 

Regular user*' uhv of marihuana on the job 1 

4 l*crccnt of 

regular 
tiAcru ic ho 
reported 
aug unc of 



Occupational groups ; on pic job 

Professional, technical managers and owners 21 

Clerical • i 35 

Skilled and semiskilled 22 

Unskilled - 35 

Service and protective 3 

Sales 

Fanners ( no regula r drug use) . 



1 Chambers. July 1071. 

Although the figures above represent a fairly small projK>rtion of 
the employed population of New York State (about 1 jiercent of 
employed persons in 1970), the number who reported such use, on the 
job is not insignificant (about 78,000). It is these kinds of data that 
should be collected more widely and continuously if the effect of mari- 
huana use on daily life is to be real i sti rally assessed. 

Individual Histories of Marihuana Use 

The spread of marihuana use has l>oen so recent that there is as yet 
no good summary of histories of individual usage. There is some 
evidence that cannabis is likely to be used for long periods, sometimes 
over a lifetime (17). According to McGlothlin, the marihuana using 
population in the U.S. today contains more infrequent users than 
might l>e expected, because of their recent introduction to the sub- 
stance (17). 

Survey data collected from students arc imperfect as indicators 
of individuals’ past and future use, but do provide some hints about 
such patterns. Among students in one large study, moderate-to-lieavy 
drug users were much more likely to plan to smoke marihuana in the 
future than were casual or experimental drug users. Seventy-one 
percent, of the inodernte-to-heavy users reported such intentions, com- 
pared with 29 pc rent and 10 percent, of the less frequent users (1). A 
recent study of matched groups of heavy and casual smokers also re- 
ported this same general tendency (19L 

Marihuana and the Use of Other Drugs 

Little new evidence has appeared to illuminate our limited insights 
into marihuana's relation to other drug use. Tn the earlier report, the 
following facts and hypotheses were mentioned : 1. Most- “hard” drug 
users have used marihuana previously, but most marihuana users do 
not progress automatically to heroin ; 2. Marihuana use is usually pre- 
ceded by experimentation with alcohol and tobacco; 3. Marihuana use 
is related statistically to the use of most other drugs (including al- 
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cohol ami tobacco), hut the major temporal patterns have not been 
carefully studied; •!. Frequency of use of marihuana is even more 
closely related to the use of other (Imp) than is mere incidence of use. 

I he more frequently a person smokes, the more likely he is to use other 
drugs; f>. Heavy marihuana use apparently tends to involve the user 
in a drug-oriented group or subculture which may alter his life style 
and his conception of himself. It may also increase his opportunit ies to 
try other drugs, indud mg opiates ; 0. There apparently isan individual 
‘•drug proneness” factor that accounts in part for the phenomena of 
progression, substitut ion, and multiple drug use. 

A recent nationwide survey of teenage marihuana use confirms even 
more strongly the statistical association of marihuana use with other 
drugs (1*2). In the case 1 of the use of ‘‘downs", for example, only 1 per- 
cent of non-users of marihuana had ever tried “downs”, while 1R per- 
cent of marihuana experimenters and 71 percent of occasional or fre* 
quenf marihuana users had tried them. Such an association does not 
of course, imply that marihuana use “causes” the use of other drugs. 

Some new findings suggest further hypotheses worth testing in 
depth and with a variety of populations. They are: 1. Marihuana use 
is. more prevalent among those who obtained a normally prescribed 
psychotherapeutic drug from a friend, spouse or relative, without a 
• prescription, than among those who obtained the same kind of drug 
from a physician (7). This finding suggests that a certain kind of at- 
titude toward all drug-taking may he typical of those who use illegal 
\ drugs; *2. Teenage, marihuana users are more likely to use other drugs 
than are non-users, with the exception of cough syrup and glue (24). 
It: is possible that young glue and syrup users may lx* drawn from 
ditlcrcnt socio-economic groups and thus follow different patterns of, 
drug use; 3. In contrast to hippies (both full-time and “weekend” 
hippies), most non-hippie, drug Users in New York apparently used 
marihuana for at least three years (the period of the study) without 
going on to other drugs (II). The hippies tended more often to smoke 
tobacco cigarettes than did non-hippie drug users, but tended less 
often to drink alcohol. These findings suggest, as did another finding 
about West Coast hippies, that alcohol use may he replaced by use of 
i illegal drugs among the heaviest drug users, and merely provides 
variety in psychoactive substances among .more moderate drug users. 

Sono-dcmographic Characteristics of Users 

The socio-demographic correlates of marihuana use were fairly 
consistent in the U.S. student studies examined in 1071. In most 
studies, marihuana users tended more often to he male, young, single, 
middle or upper-middle class * and not participating in formal re- 
ligion. At least one aspect of this picture may he changing. The ratio 
of males to females appeal's to be lower than in former years. As a 
general rule, the. ratio has been estimated at about 3 males to *2 females 
among students and 2-to-l in the rest, of the population. In a recent 
. survey of the adult population in San Francisco and a nearby suburb, 
the sex difference was not present at all in the bS-to-31 vear old group 
(7). It was still apparent, however, in another West Coast study of 
high school* students, both in prevalence (those who had ever used) 
and frequency of use, (4). 



* Ilofore tlii' recent In (Ton so mid spread of use. however, the social class of marihuana 
users. In the U.S. ns well ns In other countries, tended to he lower. 
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The Sociology of Marihuana ('nr 

it is well recognized that marihuana use* like much other illegal 
(I i nf use, occurs lirst in a social group, is supported by group norms, 
and i unctions as a shared social .syml>ol. In the case of marihuana, 
some oi the drug effects themselves appear to occur only when learned 
in the presence* of others. As marihuana use comes increasingly under 
the scrutiny of social scientists, new conceptualizations are olle red. 
Also, more of the social conditions and consequences are observed and 
reported. 

The spread of marihuana through different segments of the society 
is aptly "vjewod as an example of adoption of an innovation (3). A 
given individual ordinarily goes through a number of stages l>cfore 
adopting an innovation — awareness of the innovation, development of 
interest, (‘valuation or knowledge-seeking, and a trial period. Some- 
times the practice is not permanently adopted, hut is rejected or discon - 
tinned. Moreover, individuals differ in their tendency to adopt early or 
late, in comparison with others. 

In one pilot study of the adoption of drug use, it was found that most 
young i>eople were aware of marihuana l>eforc they were aware of 
heroin (3). Ihit the average ageof tii'st awareness varied by geographic 
ai*ea.; in some areas it was as early as the fourth or fifth grade and in 
others as late as the first or second year of college. The interest stage, 
ordinarily followed from one to three years after awareness, and there 
was a rapid movement from interest to knowledge-seeking and trial. 
Evaluation was not always a rational process; some suceumlx*(I to 
group pressure without much thought. These findings, though sn]>er- 
ficial and tentative, illustrate the fruitfulness of social change concep- 
tions for ^uidenstaiuliiig drug use. 

AnothcKstudy has re-con firmed, the iui]>ortnnee that many observers 
attach to the drug culture, represented by multiple drug users. Com- 
paring teenage youth who have used only marihuana with those who 
have used marihuana and other drugs, the authors found much more 
deviant, and illegal activity among the latter (24). Multiple drug usei*s, 
. f° r example, were more likely than niarihuaiia-only users to have been 
approached by a stranger selling drugs. They also were more likely to 
have introduced some to drugs. And they, more than marihuana-only 
users, were more likely to have been in trouble with school authorities 
and the police. 

Hippies also typify the drug sulxniltnre and they too are mom likely 
than nonhippie users to introduce drugs to others and to engage in sell- 
ing marihuana (11). (Half or more of tho hippie group in New York 
admitted to selling at some time; but about one-fourth of non-hippie 
users bad also “dealt” in marihuana.) 

, Marihuana and Crime . — There continues to be little evidence tlmt. 
marihuana use in itself causes criminal l>ehnvior. It is still questionable 
whether marihuana tends to loosen inhibitions and encourage, immoral 
behavior, and whether marihuana tranquil izes users and thus deters 
violence. 

Although not all marihuana use occurs in social settings by any 
means, the social features are extremely important in predicting indi- 
t vidua 1 experimentation, the spread of use, and the meanings of use. 

Economic aspects too are interwoven with the social characteristics of 
usage and users. Continuation of social and cultural research is there- 
fore of prime importance. 
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MARIHUANA USE IN OTHER COUNTRIES 

The plant marihuana was known to many peoples and cult 11 res long 
befyre it entered into the system of botanical classification in the 
Western World in the 18th century. The Assyrians called the plant 
“Qnonoubon Qiiniiapn," and t li is name passed into other languages — 
the Hebrew <J Cjiiunneb/ ? the A rabic“Qatuiol>,” the Persian '‘Q-uonnab." 
the Celtic “Qnannab, M and the Greek “Kannalms/’ It seems reasonable 
to Indieve that the similarity of names sprang from a recognition of 
the medicinal and/or intoxicating qualities of the plant, rather than 
from its use as a source of liber. 4- 

Even today in most parts of the world where the plant is cultivated 
either for use as hemp or for its seed oils to be used in various pin*] Mira- 
tions, it is still called by some local variant of the basic term Indian 
hemp. If, however, the plant is grown for human consumption for 
medical, religious, work adjunct or intoxicating properties, there are 
si variety of names which permit distinction not only by country, but 
in some instances by the potency of the psyclioactive materials. For 
example, in Algeria and Morocco ’the hemp drug is called kif ; in Syria 
and Lebanon, hashish el kief; in South Africa, daggn; in- Central 
Africa, djoma; in Brazil, maconha and liamha among other names. 

In India, one of the areas of most extensive use, the various prep-, 
a rations of the drug (in ascending order of potency) are bhang, 
ganja and cliaras (ehurrus). In Jamaica the plant, not indigenous to 
the New World, was introduced by East Indian laborers, and is still 
culled by its Indian name “ganja. v By whatever name it is known, it 
can lie, and is, grown legally and illegally, wild and cultivated, in 
most countries of the world. 

The use of the plant for medical and religious purposes, and as a 
tonic to relieve fatigue, probably predates its use ns an intoxicant. 
Even today, for many, if not most of the users in various parts of the 
world, the. value of the drug lies primarily in its use in medical prac- 
tice (including self medication), in religious rites, and as a work 
adjunct — rather than as an intoxicant. 

In many countries cannabis has been used for religions purposes. 
This has been particularly true of ceremonial occasions when many 
would partake of the drug simultaneously. This type of usage has 
been noted in India and among certain cult groups in Central and 
South Africa, Brazil, Mexico and Jamaica. This type of religions 
ceremony with widespread community participation and the induc- 
tion of trance states in. certain individuals by. large drug doses is fre- 
quently connected with petitions for help concerning illness. Many 
primitive peoples, indeed many people in the underdeveloped sec- 
lions of the world, still associate most illnesses with supernatural evil 
powers. Thus they find it natural to^employ religions petitions to 
cure themselves of their ailments. In this sense, even the religions 
use of cannabis limy he said to have a therapeutic connotation. 

• (35) 



The Indian Ilcinp Commission went to great- lengths to search ont 
the meaning of cannabis to people in various parts of India and to 
examine its use religiously and within the different religious sects. It 
should be noted that it is bluing, the weakest variety, referred to in 
most of their comments on the religious use of the plant, not the 
stronger varieties of cannabis such as guiija and cliaras. It is true that 
many of the ascetics and mystics probably used enough bhang to keep 
themselves in a perpetual state of intoxication, a fact noted by some 
of the witnesses before the Indian Hemp Commission, but it, is difficult, 
if not impossible, to find out wliat. proportion of the whole group of 
ascetics these individuals constituted. 

Cannabis lias been used, and continues to be used, in many parts of 
t lie world .as a stimulant, to prevent fatigue, in a sense as a work 
adjunct; This is particularly true, in those occupations which are 
physically demanding, monotonous, dirty, non-demanding intellec- 
tually, and 'with little possibility of advancement. Such a description 
can be applied to many jobs in those, parts of the world where cannabis 
use is endemic and widespread. 

For example, I. C. and R. N. Chopra (3) 1 note that- bhang or gauja 
is frequently taken by laborers at the end of the day to relieve fatigue. 
This results in a 50 percent increase in cannabis consumption in certain 
parts of India during the harvest season. A common practice amongst 
laborers engaged in building or excavation work is to have a few pulls 
of a ganja pipe or to drink a glass of blmng toward evening. This 
produces a sense of well-being, relieves fatigue, stimulates the appetite, 
.and induces n feeling of mild stimulation which enables the worker 
to better bear the strain of the daily routine of life. 

C. J. Rburhill, writing in 1013 (2), states that dagga smoking was 
not only permitted but actually encouraged among African- mine 
workers because after a smoke the natives worked harder and showed 
very little fatigue. The usual mine practice was to allow three smokes a 
day. 

Cannabis Use Abroad — Some Caveats 

Data concerning the social, psychological and cultural concomitants 
of cannabis use around the world have many deficiencies. In many 
countries 'wliat informat ion is available' is often anecdotally based or 
impressionistic. The number of countries in which any systematic at- 
tempt has been made to examine cannabis use by modern epidemiologi- 
cal methods is ii very, small minority. Nevertheless, there is some con- 
sistency in the international reports on the characteristics of the can- 
nabis smoker. He is typically a young male, who until recently, at- least, 
was from a lower socioeconomic background. These characteristics 
scorn to l^e typical regardless of the potency of the material smoked — 
ranging from the mild variety typical in t lie Western world to the 
verv strong varieties of hashish consumed in the Fast and Near Fast. 

Because of the lack of cross cultural studies there is little informa- 
tion to indicate the typical life history of the user. We know, very 
little about the association of use with various patterns of social inter- 
action or even how persistent use tends to he. While many near Eastern 
accounts, dealing as they do with long term users, tend to give, the 
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impression that use is persistent, it is by no means clear that the users 
discussed are necessarily typical of what may be a far larger popula- 
tion of users of a greater variety of types.' Certainly what we know 
of alcohol use in our own culture suggests that rather than some one 
single pattern, intoxicant use may well represent a marked diversity 
of patterns. 

v Little is known about the patterns of initiation into the use of 
cannabis except in ii comparatively few cultures. In some, use is initi- 
ated through contact with older male users. There is probably an 
element of learning involved in coming to find the experience pleasur- 
able and it is noteworthy that in lnany-cuK ures pleasure pen sr is not 
an objective of use. 

Apart from the therapeutic uses which are extensive and its use as 
a work adjunct, cannabis has often been associated with religion. Such 
use is, for example, extensively discussed in the Report of the Indian 
Hemp Commission of 1893 ((>), It has been mentioned incidentally in 
this connection in other studies. It must, of course, be remembered that 
detailed study of the use of cannabis in the many cultures in which it 
is used, is the exception rather than the rule. Thus our data on the uses 
to which cannabis has been put are at best fragmentary. 

In the section which follows we have attempted to summarize some 
of the information which is available on cannabis use and related 
issues in different parts of the world. It is bast'd on information ob- 
tained from American embassies abrriad as well as other sources such 
as reports and newspaper accounts. While every attempt has been 
made to use only accurate information, inevitably not all source 
materials have been equally complete or objective. The materials have 
been included in order to provide some preliminary picture of pres- 
ent day cannabis use on a world wide basis. 

It is hoped that in future years with the compilation of better 
research reports a more adequate picture of the diversity of. social, 
psychological and medical aspects of use can be provided. 

EnOU.SII Sl'KAKINO OoiJNTlUKS 

Enr/Iavd 

The ^Y°°tton Subcommittee of the British Advisory Committee on 
Drug, Dependence received in 1907 estimates .from witnesses concern- 
ing the number of people who had tried cannabis and those who Used 
it regularly. Estimates of the number of British users ranged bet ween 
30,000 and 300,000 and the Commission itself could find no firm basis 
for issuing an estimate of its own. There have been, to our knowledge, 
no widespread surveys of student drug use such as those conducted 
in the United States and Canada, 

In May 1971, the British Parliament enacted a new basic law deal- 
ing with dangerous and harmful drugs entitled. The Misuse of Drugs 
Act, 1971. The new Act replaces two previous Acts (The Dangerous 
Drugs Act of 19(55 and 19(>7) which provided differing degrees of 
control over different types of drugs. It covers all drugs, specifics 
different penalties for different categories of drugs. It also affords 
I he Home Secretary greater flexibility in the promulgation of regula- 
tions concerning different categories of drugs, as well as enabling him 
to shift drugs from one category to another as experience warrants. 
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Tim new Act. provides for the establishment of a '23 meinl>er Advi- 
sory Council on the Misuse of Drugs to be appointed by the Home 
Secretary and to include at. least one member with a background in 
each of the following categories: medicine, dentistry, veterinary med- 
icine, pharmacy, the pharmaceutical industry, and chemistry other than 
pharmaceutical chemistry. This Cornual will help in the drafting of 
the subsidiary regulations and orders required to make the Act opera- 
tional. It is expected that it will he several months' be. fore these regu- 
lations are published. The .Council is also empowered to advise the 
Home Minister and the Mi nisters concerned with Health and Educa- 
tion on any matters related to drug abuse 1 : or drug dependence. 

The Act categorizes controlled drugs into three classes and specifies 
punishments (ranging from (> months to 14 years imprisonment) and 
lines (with no specific limit ) for each ofjeiisc under the Act. The max- 
imum penalties for simple possession are lighter than for production, 
supplying, possession with intent to supply, allowing one's own prem- 
ises to Ik* used for commission of offenses (for example, the smoking 
of cannabis), and cultivating cannabis. u 

The Act appeal's to' extend the police powers in regard to search 
and seizure and arrest, but. the extent or the import of new powei*s is 
unclear until the implementing regulations have lieen published. 

Canada , 

In Canada, the Interim Report- of the Commission of Inquiry into 
the Non-Medical Use of Drugs (5) (the Jjq Dain Report) gives the 
results of high school and college surveys on cannabis use which were 
conducted in di He rent, parts of the country in 1008 and 1000. The 
Commission, on the basis of these, published surveys as well as testi- 
mony gathered from expert witnesses, states that it is reasonable to 
believo (at the time of publication in 1070) that probably more than 
10 percent of all high school students in Canada have psed cannabis 
and, of course, some studies in some parts of the eouutr v have found 
much higher/ proportions. Data on use from .a university level suggest 
that, at loaj^Jf) percent of all university stuclents.have at least, exjwri- 
menfed with marihuana. 

Although, at the time, of this writing, the Commission dins not re- 
leased a second ma jor report, it is probably a safe assumpt ion that can- 
nabis use has continued to rise among high school and university stu- 
dents just as it has in the United States. One indication of this is that 
the Commission itself cites a study carried out in the fall and spring 
terms of the same academic’ year which shows a rise in the percentage' 
ol users front 10.0 to 27.3 percent. Usage is defined as use, at least 
once in the preceding six months, A second study comes to the same 
conclusion (1 ). IT. David Archibald, Executive Director of the Addic- 
tion Research Council in Toronto, Ontario, reported that, for several 
years the Council lias made a detailed study of illicit drug use among 
over 27,000 high school students (both rural and urban) in 'vari- 
ous parts of Canada. In one case the Commission did a survev in 
H)fi8 and followed it up in 1070. The percentage of students who re- 
ported use of one or more of 10 psychoact ivc substances (including 
marihuana but excluding tobacco and alcohol) had risen in the two 
vear interim from 20 to 20 percent, but the increase* in ivjwiled mari- 
huana use jumped from 0.7 to 18.3 ]>ercent, nearly a'ihrec fold rise. 
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”1 ho Addiction K (‘.scorch Foundation, an ngvucy of the Govcfiunciit 
ol Ontario, was set. up over twenty years ago with a broad mandate to 
rover the entire held of drug dependence, including alcohol. It covers 
not only scientific research hut the development of clinical services 
tor the purposes of research, teaching and demonstration. In the early 
years of tho Foundation’s work, much of their efforts went into the 
held of alcoholism. In the Kcport. to the Committee' on Problems of 
Drug Dependence, Dr. Archibald reports that the most faseinatiii"- 
thing. ironi an epidemiological point. of view is that the alcohol dis^- 
t l ibation curve which had evolved during the earlier studies appears 
to apply also to the frequency of marihuana use. If variations in over- 
all use and the occurrence of frequent, use are examined together, 
there is a positive relationship — that. is, increases in overall use?, are 
accompanied by even greater increases in the proportion of frenueiit 
. users. i 1 

The Com mission is now engaged in a study in which they will 
attempt to .assess wlmt they call the “social toxicity" of long-term 
marihuana use. Two groups will live for three mouths in the Institute 
A niicroccononiy will lx> established, based on the performance of 
simple const ruction tasks, with the earnings subjects dependent 
on the amount, of personal 01101+ they expend. Subjects in one of the 
groups will smoke a prescribed amount of marihuana daily and will 
he able to use. their earnings to purchase more. The rescal'd ici-s will 
•- attempt, to determine tho effects of marihuana use on such social 
Mumbles us work habits, Toci*eutional activities, and airirressive 
behavior, . 9 ^ 

The Le Dain Commission solicited and received letters from private 
citizens on tho non-medical use of drills. A review of these letters, as 
well as expert testimony from informed observers, indicates that, as 
in tho I nitod States, use of cannabis has spread to groups' other than 
tho young, 

Australia and New Zealand 

(leiiemHy speaking, the. ANZ area, that is Australia. New Zealand, 
Iuji. and the Pacific islands in their vicinity, is an area where the 
use of narcotics, marihuana and stimulants is relatively low. Use is 
generally frowned upon by the public and there has been careful en- 
forcement. of laws against the use of dings with an abuse potential. 
Several factors account for this state of affairs: 1) the relatively iso- 
lated position of these oceanic communities: 2) the more or less rural 
complexion of some of these areas; :*) little, if any, use of intoxicating 
substances by the pro-Kuropoan populations (alxn igiuals in Aus- 
tralia, Maoris in New Zealand) ; and 4) the lack of an illicit drug 
using tradition in Australia and New Zealand and little or no inu 
migration from countries with such use, \ 

Australia has several heavy urban concentrations. a\id it is from 
these centers that reports are emanating, , indicating tlisVt there is an 
increasing use of various kinds of drugs, including caniudiis. The same 
kind of finding can be reported frou\,New Zealand, There is some pro- 
duction, on a very small scale, of marihuana in Australia. Most or the 
marihuana used in the eountry is reported as coming from the United 
States (but. newspaper accounts are not clear on whether or not the 
marihuana originates in the United States or is simply shipped from 
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there). Australia is not, at the present time, a transshipment point for 
other drills, and Australian authorities are exerting all their efforts 
to sec that t^o situation remains this way. 

Most Australians are still opposed to the use of cannabis, although 
there is a small group of young people (who get some support from 
some medical practitioners) who claim that restrictions on the use of 
marihuana constitute restraints on their civil liberties. 

The Medical Journal of Australia. August 7, 1071. reports on a longi- 
tudinal study of cannabis use in an Australian undergraduate popula- 
tion which is currently underway. A random sample of 168 first and 
second year students (72 males and 06 femalos) an the Faculties of 
Arts and Science at the University of Sydney was questioned about 
marihuana use, and the social niuLaeademic correlates of their drug 
use were established. Twenty-one subjects (12.f)%) were classified as 
users (those- who have used the drug three or more times). Nine of the 
subjects (f>.4%) were classified as experimenters (those who had used 
the drug no more than twice). The modal marihuana user is male, liv- 
ing away from home in shared accommodations. He is unlikely to have 
a ny formal religious affiliation. Users tend to bo somewhat extroverted, 
radical and open-minded.' 

Although cannabis was fairly easy to obtain during the period of 
the study, only six of the user group had used it more than ten times. 
It is evident that marihuana is not being used as a substitute for alco- 
hol, since 60 percent of the combined using group stated that they also 
used both beer and whiskey. Thirteen percent of the marihuana users 
were heavy smokers (100 or more cigarettes per week) as opposed to 
only 2.3 percent o^ the non-inarilmana users who fall into this category. 

The subjects in this study, having been given guarantees of confiden- 
tiality, havfo agreed to bo reinterviewed for several years, thus furnish- 
ing at least a start to a long-tenn "prospective study. 

, PhjROFK 

France 

Tt. is difficult to obtain any idea of the ^actual prevalence of use of 
marihuana in France since statistical indicators do not distinguish 
marihuana from other drugs of abuse. One French specialist has esti- 
mated that, the use of marihuana lias doubled in the last ten years, but 
this estimate lacks statistical corroboration. The use of the drug sceins 
to be centered in Paris and the major urban center^ along the Riviera 
coast and in Maraci lies. 

The problem of marihuana use has been studied in France since 1838, 
and one of the. first physicians who devoted any attention to the 1 possi' 
bio use of cannabis in the treatment of nervous mid mental disorders 
was also a Frenchman (4). 

; In September 1071. a special meeting of drug specialists was called 
in Marseilles to examine the whole problem of drug nsc and drug de- 
pendence, and a new committee was set up to study all aspects of the 
marihuana problem in France. Dr. Naas of Columbia University was 
appointed Chairman and the group also includes Professor Poissier, 
Chief of the Neuropsychiatry Department, Salpctricrc Hospital, Paris, 
and Professor Cartenx, another French specialist. / 

The French public health code, most recently amended by 'legis- 
lation of December 1970, forbids the production, possession, trade and 
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use of marihuana. The legislation combiners prohibition of drug use 
with socio-medical assistance for users. The marihuana user is looked 
upon as a sick person. rather than a criminal. However, the legislation 
provides heavy penalties, including loss of civil rights, heavy lines and 
imprisonment. 

Italy 

Marihuana is used very little in Italy by Italians— what, there is of 
it is believed to be brought into the country by foreigners, particularly 
American, British, and Scandinavian students. There is, however, a 
good deal of hashish used by Italians and the traffic in this drug has in- 
creased notably during the past year. Hashish seems to bcjlged pri- 
marily bv hippies and students. However, there 'are practically* no so- 
ciological surveys of use of either hashish or marihuana. 

A bill is now before Parliament entitled ^‘Repressive Measures 
Against Drug Traffic.” and this bill follows the American pattern of 
differentiating between possession for personal use and drug traffick- 
ing. There are special provisions in this law dealing with marihuana. 
At the time of this writing, the bill has not yet been passed, but most 
observers feel that passage is likely. * 

Under the existing law, personal users, pushers and traffickers are 
all treated alike with mandatory imprisonment pending trial. Many 
Italians believe that youthful foreigners are at the center of the semi- 
organized traffic in marihuana, hashish, and a variety of other drugs. 
In the first six months of 1970, of a total of 168 persons arrested on 
drug charges, 68 were foreigners. Although there are no comparative 
arrest figures for the years before 1970, policemen and consular officials 
agree that many more foreigners are running afoul of Italy’s drug laws 
than ever before. 

There are other indications that the drug traffic is increasing in Italy. 
Between January an^l July of 1970 the police confiscated 330 pounds 
of hashish, more than twice the amount seized in 1969 and 30 times 
more than the amount seized in 1967. Police estimate that the amount 
confiscated constitutes only 15 percent to 20 percent of the amount 
of drugs in circulation. 

To the extent that Italian public opinion is familiar with the pro- 
visions of the proposed law which distinguishes between simple pos- 
session and trafficking, it seems to be favorable. At the present- time, 
sentences for marihuana use, possession or trafficking vary according 
to the judge. Recently, a lower court ruled that personal use of mari- 
huana does not constitute a crime. It is believed unlikely that the 
higher courts will uphold this ruling. The majority of the public is 
■/ strenuously opposed tp the use of either marihuana or hashish. 

Spain and Portugal 

There, are no figures available on the amount of marihuana or 
hashish consumed by Spanish nationals, but the Spanish government 
is increasingly concerned about the rising drug traffic (mainly the 
importation of kif from -Morocco through Algeciras) which they feel 
is nurturing the growth of drug use in Spain. Police officials have been 
campaigning to make Spain’s current stiff drug violation penalties 
even more severe. Newspapers have run sensational stories concerned 
with the dangers of drug abuse. 
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Many foreigners, particularly students, impressed with the com- 
parative ease with which they can buy hashish in Morocco, seem to be 
unaware of the severe penalties if they are caught smuggling the drug 
into Spain — even for their own use. Under Spanish law the defendant 
ran get oil' only with a fine, a brief period in jail, and expulsion if tin 1 
quantity carried is less than half a pound — and if lie can convince au- 
thorities that it was for his own personal use. If he is carrying a greater 
quantity lie is charged as a trafficker and conviction on this charge 
means a minimum of fi years in jail. 

American consular officials in Spain have become increasingly con- 
cerned about, the number of American students who are being picked 
up and jailed .in Spain and have mounted a vigorous campaign to 
warn traveling youngsters of the dangers of trying to bring hashish 
into the country. 

Portuguese authorities believe that drug nlmse among their own 
people is not a significant problem at present, although they are aware 
that there is an increasing incidence among tourists in resort areas 
around Lisbon and along the .ymthern coast (Algarve). The police 
believe that, at the present time, there is no large scale organized drug 
trafficking in the country and that the only supplies entering the 
country are small amounts brought in by travelers for personal use. 

Denmark" 

The narcotics law in Denmark dates to 15)55 and is in conformity 
with the Single Convention on Narcotic Drugs of 19G1. Violation of 
the narcotics law is punishable by fine or imprisonment of up to two 
years. In June 1909. the law was amended and the penalty for traf- 
ficking was stiffened with provisions for imprisonment up to six 
yea rs. * 

The Danish |x>licc are directing their efforts primarily against nar- 
cotics, dealers. Danish users of drugs, especially hashish or marihuana, 
if ca light by the police are usually given a warning and the drugs 
.are confiscated. However, foreigners who are caught with even a 
small amount of drugs are liable to expulsion and exclusion from 
Denmark for a period of up to two years. In 1971, nl>ont 50 to 70 
young people a jnontli were deported from Copenhagen, In Oo|xmi- 
liagcn, 473 kilos of marihuana were seized in 1970. During the first 
six months of 1971, 329 kilos of hashish were seized. 

There are indications that the growing drug problem in Denmark, 
as well as the invasion of thousands of young people during the slim- 
mer who were attracted by the Danes reputation for |>ermissiveiiess, 
has led to a more negative attitude by the Danes toward the use of 
marihuana and hashish. The Danish police hope that the combined 
effect of expulsion of foreigners caught using narcotics and stepped 
up Ixmler patrols to turn away youngsters carrying narcotics will 
deter the influx of d rug users into Denmark in the near future. 

Sweden 

The main preoccupation of Sweden continues to he the number of 
amphetamine users rather than the number of marihuana or hashish 
users. Swedish users mainline Prelndin and Ritalin, l>oth of which 
have now Ikhui removed altogether from the Swedish phnnuaco|XM». 
There are now between 10.000 and 12,000 addicts, about. 0,000 in 
Stockholm and the rest principally in Goteborg and the Malmo Lund 
area. > * 
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The Netherlands 

Probably no country in Kurope lms received more widespread pub- 
licity concerning its jmproach to marihuana use than the Netherlands. 
In Amsterdam weekly^ price quotations for various types of hashish 
are widely known and publicized. Mnncipallv supported youth clubs* 
while not officially condoning - cannabis use* are quite permissive about 
the use of hashish on them premises. “Dealing” in these clubs, at least 
in more than very small quantities for personal use, is however, ac- 
tively discouraged. • * 

Although there are penalties for personal use of soft drugs, the 
laws are rarely invoked* This generally known fact has been one of 
the factors which have played a role in the popularity of. Amsterdam 
with young people from abroad. 

An article by George Letourncaii dated September, 1071* entitled, 
“The Cannabis Milieu in Amsterdam” which describes the recent his- 
tory of cannabis use, was distributed during a recent international 
drug conference there. The article was made available by the Stichting 
Drugs Infonnarie* an informal drug information service widely trusted 
by young people. The following material is heavily based on it. 

Marihuana use was introduced into Amsterdam in about 1955, pri- 
marily through jazz musicians who had foreign contacts. Later the 
musicians were joined by persons from Surinam who started to fre- 

J nent entertainment places in an area populated by university stu- 
onts, artists and writers. 

The author goes on to explain that cannabis use at that time implied 
considerable risk since many, if not most, of the Dutch people would 
call the police if they found that their neighbors were usinff illicit 
drugs. Shortly after the initial interest in drug use, an article oy Jan 
Vrijinan was published in II ct Parool which claimed that the sen- 
tences given to cannabis users were disproportionately severe. The 
basic control law, the Opium Law of 1928, did not, in the opinion of 
Vrijinan, make the' necessary distinction between cannabis and other 
illicit drugs. 

By 1959 better quality marihuana from the Congo became available 
along with ‘increased quantities of hashish. Use is described as having 
spread from the University to high schools. At the same time some 
persons in Bohemian circles had begun to experiment with ether and 
there was a growing use of amphetamines. 

According to Letourncnu, by 1960 it was possible to distinguish two 
main groups among the users of psychoactive drugs — cannabis users 
and opium users. Opium was available on the fringes of the Chinese 
district where usage had been tolerated in certain recognized spots for 
many years. By the loginning of the sixties, opium use was beginning 
to spread from the elderly Chinese to certain Dutch citizens, but they 
don’t seem to corres|>ond to any recognizable American type of drug 
user. Lctourneau descrilies them as using opium “in the context of an 
ideology of voluntary poverty.” The cannabis users have a much more 
familiar ring since they comprised some who used the drug for self- 
realization, and others who used it as a gesture of defiance against the 
establishment. 

Members of the latter (defiant) group are probably best known 
through the act ivities of the Provos, a group of radical youngsters, who 
wery devoted to a disclosure of the injustices perpetrated on many 
groups in the society by the comparatively small group at the top who 
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ran tilings. The ideology accompanying hashish use, by .the Provos 
was an ideology of provocation — they wanted to provoke, action by 
the authorities in regard to this one act, (cannabis smoking), so they 
con Id have a public forum to exjxxse all the. other societal ills. The 
Provos, by and large, used what they themselves described as “ploy- 
flip’ methods of provocation. When the Provos won a seat at tne 
municipal elections (in the middle GOs), they declared themselves 
dead since they felt that they had now become institutionalized. 

At least one radical section of the Provos, the Kaboutci*s, continued 
to use cannabis a v s a form of sabotage as late as 1070. In Scptcmtar 
of that year, two out of the. five Kabouters who had been elected 
(o the Municipal Council openly smoked a “stiokuC in the municipal 
council room. They were .arrested immediately after having been 
evicted from the chamber but were released the same day on low 
hail. - ' , 

At the trial it was estimated that at least 250,000 persons in the 
Netherlands had used cannabis during that year, and of these 30,000 
ir. Amsterdam were regular users. The two council members were 
fined 50 guilders (the lowest possible punishment). In that same 
year, 200 or roughly half of all persons arrested on drug charges 
were convicted. Two percent of these people were prosecuted for traf- 
ficking. Penalties in Holland vary between a maximum of four years 
imprisonment and a fine of 50 guilders. 

In 1%8 the city of Amsterdam, prodded by representatives of 
various youth organizations, opened the Fantasio and Paradiso clubs, 
the first of a group to be given the title Cosmic Recreation Centers. 
The Centers were subsidized bv grants both from the city and the 
s central government. Although the prime purpose of these clubs was 
to furnish recreation, the use of drugs soon took over as a major in- 
formal focus. 

The illegal importation of hashish increased substantially at that 
time, and a substantial amount of dealing began to take 'place on 
the club premises. For this reason both places decided to close their 
doors early in I960. The management of the youth centers as well 
as the governmental authorities who were subsidizing them frankly 
admitted that they luid not gained enough administrative experience 
to cope with the increase in dealing and violence which was beginning 
to take place in the clubs. 

However, with the closing of the two main clubs, there was un- 
precedented growth in the diffusion and use of psychoactive substances 
in all the suburban clubhouses near Amsterdam. The psychoactive 
substances were by no means confined solely to marihuana aiid hashish. 
Confronted with this phenomenon, the worried youth leaders went 
back to (lie government which granted them the authority to reopen 
the two largo centers. 

The clubs still continue to operate under what is tantamount to 
a gentlemen’s agreement between the government, and the club man- 
agers, and the provisions have never been spelled out in the public 
press. The provisions do state that, criminal and professional deal- 
ings are forbidden and that the use of hard drugs (which includes 
DSD) should be discouraged. 

The Dutch authorities seem to be operating on the principle that 
if the use of soft drugs is tolerated, they may be able to avoid the 
usage of hard drugs. 
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I here have been several untoward events, however, in the last two 
years, which may force them to rethink this policy. For one thing, the 
Dutch authorities had no foreknowledge of the number of non-Dutch 
residents who wpuld turn up to take advantage of 1 1 1 e comparatively 
permissive Netherlands drug atmosphere. In the summer of 1070, 
historic Dam Square was inundated by youngsters who simply camped 
out there. There was a riot when police at teitofml to enforce a ban on 
sleeping there. This year the government set^We Voiulel Park near 
the Ijeulseplein, a cafe and bar quarter, as a free al fresco sleeping 
quarter for their young visitors. ^ 

(rernutny 

Drug abuse, particularly among teenagers and young people, has 
Income a major concern both among Germans mid in the American 
community within the past year. The government has begun a two 
pi ouged approach, aimed at halting the flow of drugs into the area and 
educating the young people to the dangers of abuse. 

According to statistics released by the State* Criminal Police, the use 
of dings in Havana has increased at least tenfold since 1007. For ex- 
ample, in 1907 the amount of hashish seized was 80 kilos, but by 1071 
the amount, had gone up to li 12 kilos. The numlxn* of persons arrested 
for narcotics offenses in Bavaria increased from 770 in 1000 to 2725 in 
1070. Police estimate that these figures represent only 5 to 10 percent 
of the total narcotics traffic in Bavaria. 

1 he figures also indicate that there is a growing use of narcotics 
among young people, especially juveniles. The police report that 
juveniles comprised 82.5 percent of those arrested for drug offenses 
m Bavaria in 1000 but that by 1070 the figure had jumped to 05.8 
percent. 

Sections of the community other than the law enforcement sector 
are trying to attack the problem by learning the causes of drug use 
and attempting to prevent young people from becoming involved. The 
city of Munich, which accounts for roughly one third of the drug 
traffic in Bavaria, has taken the lead in the approach to this problem. 

In the fall of 1000, this city created a special narcotics commission, 
headed by Second Burgermeister Dr. Hans Steinkohl, consisting of 
physicians, educators, lawyers, police, and representatives of parents' 
organizations. In the summer of 1070, the commission undertook 
several measures which included: distribution of literature on drug 
abuse to both young people and parents; the establishment of a data 
hank to assess motivation for the use of drugs ; the naming, within each 
school, of a “contact person * to whom students with drug problems 
can turn for help without fear of being turned in to the authorities; 
and the establishment of a narcotics counseling service within a Munich 
clinic. They also established a drug advisory home (Beratungsstelle) , 
a specially created clinic manned around the clock by doctors and' 
psychiatrists lo assist addicts going through withdrawal, as well as 
to offer assistance to other drug users. This clinic has proved to he of 
some help but it is not adequate for the task at hand since it ran accom- 
modate only a limited number of people, and in practice it tends to 
admit, only those suffering from the most severe withdrawal problems. 

The, drug problem in Bavaria is not simply a German problem, hut 
with the large number of American soldiers, dependents and tourists 
scattered throughout the area the problem is a Gcrman-Ameriean one. 
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Although there are no accurate figures on the niunher of troops who 
have used, or are currently using, drugs, the South Bavaria Branch oi* 
the U.S. Judge Advocate's oflice reports that approximately half the 
court mart inis in the area result from drug charges. 

The United States Information Service reported* in October 1!)71 
that approximately three dozen lectures, colloquia, seminars. panel 
discussions and film showings have been carried out under America 
House auspices in West Germany and West Berlin during the past- 
months before audiences totaling 5.000 persons. US I A also reports 
widespread distribution among various professional persons of spe- 
cialized material on drugs and drug abuse from the United States. 
Fully a third of the lectures and panel discussions were conducted by 
a young German pharmacologist, now at Bonn rniversity. who has re- 
cently returned from a two year stint in the United States as an 
International Postdoctoral fellow in the Lalioratory of Chemical 
Pharmacology at the National Institutes of Health. The Hamburg 
Cit.V Government mimeographed 400 copies of his lecture for distribu- 
tion to selected officials and professionals associated with the problem 
of drug abuse in that city, and t he Bavarian Ministry of the Interior 
distributed the text to all Public Health Oflices in the state. 

Belgium 

Marihuana is illegal, hut tons of it are grown legally as an adjunct 
to the important sugar beet crop. In t lie region around Tirlcmont, 
plots are devoted. to t\\v cultivation of beet seed. Fach plant is sur- 
rounded in the spring with a planting of cannabis, since it grows 
thigJrty and rapidly !o a height of seven feet or more, providing a 
screen against, the winds. G rowel's say this practice is standard all 
over Europe. In August, when the danger is over, the cannabis is 
destroyed under government supervision. Farm oflicials say that to 
date none of the plants has been stolen. 

Greece 

There is limited use of marihuana in Greece, but there are several 
thousand hashish users and this is a problem of long standing. It 
should he remembered that the Indian Hemp Commissioners, in addi- 
tion to amassing testimony from all parts of India on the methods of 
controlling the production and distribution of the hemp plant products, 
also collected data on methods used in other parts of the world. One 
of the four countries which they included was Greece. 

At the time of the issuance of the report. (1898-94) Greece had no 
law regulating or specifically alluding to the production, manufac- 
ture or export of hashish. (At that time, Egypt believed that most of 
the hashish entering that country illegally came from Greece.) The 
sale of hashish as merchandise was allowed, hut a police order of 
1891 prohibited its sale and consumption in the small cafes of Athens 
and Pircaus. Apparentlv, the use of hashish had been introduced about 
fifteen years earlier. The police ban was based on a report of the 
Sanitary Board in Athens which cited the findings of the number of 
hemp induced psychoses in Bengal asylums as a justification for their 
repressive measures. 

Hashish use still seems to be concentrated primarily in the area 
around Athens and Pi mi us, and the users are mostly male. Greek 
authorities believe that the tightly knit Greek social structure offers 
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protection gainst the widespread resort to dm<r use forentcrtaiiinient 
or escape. 

Greek law lias always keen severe in dealing with drugs and drug 
users, and a December 1!)70 law establishes even stiller penalties. * 
Eastern Europe. 

Eastern European countries report that their major difliculty so far 
has been with the growing use of hashish, at least on the basis of 
customs seizures so far this year. Bulgaria reports a seizure of 1,000 
kilos of hashish and Romanians have uncovered about 300 kilos during 
the same period. Both countries, hut more particularly Romania, are 
also concerned about the increasing evidence of heroin shipments. 
Romanian officials are concerned that their country might Income a 
t lMUsshipmcut point, lo date there have been no oflieial pronounce- 
ments concerned with increasing drug use in these countries, but au- 
thorities feel that their own nations are not immune, and sire stepping 
up their Ixirder patrols to intercept drug shipments. 

Russia * r 

1 here are no published statistics on the use of marihuana and other 
drugs in the Soviet Union. Among the Turkish populations of Central 
Asia and in the Southern Republics of t lie Caucasus, the use of haslitafi 
is endemic and to a certain extent tolerated, especially in rural areas 
Drug use in other areas of the USSR is probably still relatively rare! 
However, in recent years an increase in the number of articles on nar- 
cotics abuse in newspa|x»r.s and specialized legal journals seem to indi- 
cate a growing, though still limited, problem in urban areas. Mari- 
huana seems to he gaining some popularity with Soviet youth, perhaps 
in imitation of Western youth culture, while experimentation with 
hashish has been noted in metr opol itan intellectual circles. However, 
excessive consumption of alwhdlSlIl seems to he the major national 
problem. ( 

I here is increasing evidence that there is enough of a drug problem 
in several areas of the country to jus tify tlic Aightening of controls. 
Georgia is one such example. This strengthening of the laws was 
praised by many legal experts in Moscow. 

Narcotics convictions, including those for pushers, carry prison 
terms from one to ten years, with three years the apparent median for 
lust o Menders. Recidivists and large scale tra dickers can receive sen- 
tences np to la years. Paradoxically, however, simple possession is not 
a criminal offense in the two largest constituent republics, the Russian 
I 4 ^deration and the I krai no. There is increasing discussion of the 
need lor a nationally directed drug abuse program within a uniform 
narcotics code. ] 

Nk.au and Mu)!>i,k East 

Cannabis use has been widespread in Near Eastern countries for 
a much longer period of time than in Western countries, so the litera- 
ture is much more extensive from those regions. However, several 
cautious should be borne in mind when considering these studies: 1) 
Most, it not all of the studies report on the use of hashish, a much 
stronger form of cannabis than that currently in use in the United 
States; 2) The use of biased samples (study groups frequently drawn 
liom prison populations or exclusively from members of the lowest 
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economic groups): '.]) The lack of adequate control groups; 4) Fre- 
quent. failure to consider the. implications of the fact that, cannabis 
tends to be mixed with other drugs (tobacco, dhaturaor more rarely 
opium) or the corollary question of the extent to which users of can- 
nabis are also users of other drugs. 

Undoubtedly one of the most critical features differentiating ac- 
counts of the effects of hashish on users in underdeveloped countries 
and the use of cannabis in the United States 1ms to do with the level 
of nutrition. Obviously the use of any drug will have a far greater 
effect on people who are chronically underfed. As far back as 1894, 
an English writer, surveying studies done in the previous two decades 
in Indian mental hospitals, said that the violent intoxicating effects 
of ganja or cluiras are less marked or not seen at all in persons having 
a regular and wholesome supply of food. 

The question of the duration of, the use of cannabis* as well as the 
strength of the form of cannabis employed* are extremely important 
issues from the standpoint of public health. Observations of Eastern 
writers tend to be at odds with those, from other parts of the world. To 
begin with, it is usually safe to assume that in talking about persistent 
use they are speaking of persistent hashish use, but this is not always 
clear and yet this is a crucial issue. Most Eastern writers imply that 
once the cannabis (hashish) habit is established it is likely to last as a 
daily habit for many years. However* actual longitudinal data on 
representative samples of persons initiated to its use are seldom if 
ever cited. Tn other parts of the world there are indications that some 
discontiiuie'use after adolescence or use. it. only intermittently. 

Israel 

Israel reports an increasing amount of hashish use among university, 
and even some secondary school students. In his study of the socio- 
logical and epidemiological features of hashish use in Israel* Miller 
points out that several features peculiar to the State of Israel must be 
borne in mind in considering the use of hashish there (7). Geograph- 
ically* Israel is in the midst of neighbors who for long have, had a 
drug culture, preeminently the. use of hashish, but with a strong opium 
subculture. The country has, in the past* served as a transshipment 
point for the transport of drugs and its border areas still serve the. 
same, function. Before the formation of the State, of Israel, there, 
seems to have been a very small nucleus of lmrd-core addicts made up 
primarily of marginal people from Eastern Jewish cultures and a fe>v 
Westerners who wore probably medically addicted. The numbers of 
both of these groups increased after statehood with the. beginning of 
mass immigration. 

The Jewish immigration from the Middle East brought a mass of 
people, from the hashish cultures, and the number of these. Middle 
Eastern and North African migrants relative, to that of European 
Jews increased. Some of these, immigrants had belonged to criminal 
groups in their home countries, and many of them were addicted to 
lnfshish as well as to the use of opium. Most of the, migrants had prob- 
lems achieving social or economic statlTs in the earliest years gf-Hnrir 
stay in Israel* primarily because of the great difficulties in accultura- 
tion. Some, of the children of these migrants, unable to adjust to the 
highly competitive Israeli society dominated by European horn Jews, 
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become school dropouts and delinquents and me over-represented in 
the addiction figures. 

Some Israeli Arabs and Oriental-born Jews use hashish socially, 
but up until the present time heavy cannabis use seems to have been 
associated with the criminal elements of society. There is some evidemie 
of its initial extension to non-delinquent but marginal youth of Mid- 
dle Eastern descent. 

After the Six Day War in 19G7, use of hashish increased Iwcanse of 
the greater availability of the drug and thfe comparatively ease of ob- 
taining it. In addition, since 1907 there have l>cen an increasing nnm- 
ber of, youngsters from Western countries who have come to study or 
visit, in Israel, and many of them have brought with them their can- 
nabis smoking habits. According to police reports, there were twice 
as many Israeli drug offenders in 19G9 as in 19GG before the Six Day 
War. r lhe same reports point up the increasing drug traffic. In 19GG, 
111 kilos of hashish were confiscated, and in 19G9, 3,179 kilos. The 
amount of opium confiscated was 40 times greater tlian that seized 
before the War. The OJd City of Jerusalem seems to have become a 
center of the drug trade, and arrests there indicate that many for-' 
eigners are engaged in/the business of smuggling hashish to Europe* 
and America. 

Israeli social scientists stress the fact that there ore no adequate 
figures available on either incidence or prevalence of use of cannabis 
among students or other groups in the population. However, there is 
some evidence that use is increasing among adolescents and for some 
of them it may represent, a disaffection with the life styles of their 
elders. 

While drug abuse is a more serious problem in Israel than it was 
before the. 19G7 Six Day War, it has not Income a ly acute problem to 
the degree it has in other nations largely becanse the imputation 
generally is alert and well educated and official counter measures have 
been vigorously pressed. Israel is apparently not a transit state for 
opium or its derivatives nor are they a significant problem there. Be- 
cause of publicity given to convictions in 1970 and 1971, coses of hash- 
ish are on the decline. 

Lebanon 

Lebanon is one of the prime hashish producing areas of the Near 
East and most of the country's production is concentrated in tholler- 
nud area. An article which appeared in I ’Orient Le Jour on June 20, 
1971, (a leading Lebanese newspaper) gives a scholarly and poignant 
picture of the life of the cannabis growers, a picture which could prob- 
ably serve as a prototype of thcJivos of other growers of marihuana 
and of opium poppies in other undeveloped areas of the world. The 
article also gives some insight into the reasons why hashish production 
has become so deeply ingrained in the areir and why its eradication is 
so difficult. 

I he Ilermel area is exceedingly poor — there are practically no in- 
dividual homes and many families live together in extremely primi- 
< ive dwellings. Thereis no public water distribution, so the people must 
either use the public fountains or dig their own wells. Hoads are al- 
most nonexistent, and the connecting links between Villages are usually 
mule tracks. There are few schools and no hospitals. In the entire 
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district t hero arc only a few doctors. In flic village of llennel (popu- 
lation < > f (>,000) there is not even a pharmacy. There is practically no 
electricity. 

Most of the. arable land is owiied and cultivated by tribal members.* 
A tribe consists of a number of families all' of whom have the same 
name. Some of the land is cultivated by tenant fanners, metayers who 
do.tiot belong to tribal groups and are at the bottom of the economic 
and social ladder. The living conditions of the owners and the tenant 
fanners are usually equally miserable. 

Planting hashish is for the peasant of ,1 fennel the equivalent of 
planting tobacco or wheat. None of the. hashish is consumed locally. 
For the farmer, it is simply a crop which will permit him to augment 
the family budget. The hemp crop has several advantages for the 
farmer — it. can be planted in place of wheat in the framework of a 
three crop rotation of crops even when the land is left fallow. In addi- 
tion, the hem]) plant does not require irrigation. The picked and dried 
hem]) produces its own seeds which will lx* used during the course* of 
the following season. The drug itself is sold by the hundred weight 
(quintal). In the past this was worth LL 1.000, as compared to Wheat 
(LL 25 f and tomatoes (LL40). Even when the central government 
has attempted at various times to crack down on the production of 
hashish and substitute various food crops, this has proven to be im- 
practical since, there, are no roads to get such bulky produce to market. 
The. hashish is resold to trallickers who are recruited from the larger 
towns and especially from a group called the “abadhays” (“tough 
guvs* 7 of the tribes) who have direct links to the tribal chiefs. 

At times the central government, in an attempt to consolidate power 
and reduce the power of the tribal chiefs, has permitted the farmers of 
ITennel to grow and sell Indian hemp. At other times they have at- 
tempted to introduce the. production of substitute crops such as sun- 
flowers. However, the cost of production of tjie sunflowers was higher 
than that of hem]) add. of course, the crop brought iu much less. 

To date, there lias been no successful attempt to introduce a viable 
substitute crop for hemp and the funnel’s of ITennel, even with the 
hemp crop, live at a bare subsistence level. 

Iran 

The use of cannabis in Iran up until the present time has been neg- 
ligible and the penalties for use and smuggling have been light com- 
pared to those for smuggling opium and heroin. Today the use tjf 
hashish is becoming more prevalent, especially among students. lie- 
rent statements by government leaders indicate that if smuggling and 
the use of hashish is increased the. state might have to re-examine its 
laws with a view to increasing penalties. 

Emu* 

In Egypt, expert observers estimate that the current number of 
hashish users is about 180,000 which would include about two percqnt 
of the adult inale population. The use of hashish lias long been a prob- 
lem in Egypt, and in other Aral) states, and there is a well-established 
tra flicking pattern to Egvpt. from Lebanon. Opium is iihported pri- 
marily from Turkey with some lesser quantities coming from Tran. 
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Usage in Latin America 

Although Mm Now World has a much greater array-jif narcotic. and 
hallucinogenic plants than Mm Old World (plants utilized for reli- 
gious, medical and recreational purposes) cannabis is not. indigenous 
hero. Schultes, the famed cthnohotanist of Harvard University, states 
that out of the hundreds of thousands of plant, species, perhaps alx>ut. 
sixty have boon utilized as hallucinogens, and of (hose sixty only 
twenty have been used to any great, extent and most, of these are found 1 
in the New World. (8) 

There is no mention of cannabis in all the accounts of North Amer- 
ican Indian medicine assembled by early travelers to this continent. 
Similarly* in the extensive collection of materials on Aztec Materia 
Meclica assembled by Salmgun shortly after the Conquest, one finds 
no mention of this herb. Art historians and arohaelogists who are spe- 
cialists in South American artifacts point to the akscni\ f any rep- 
resentations of the plant in cult objects, whereas there is an abundance 
°f ^uch representations for the “magic mushrooms”, to cite but one 
example. 

i The plants may have been introduced by the Spaniards to Mexico, 
Central and South America, cither at the time of the Conquest or 
shortly thereafter. It should he remembered that Spain-had long been 
occupied hy the Moors and commerce with them continued long after 
limy had Imon expelled from the country. Cannabis was and is used in 
Arabic 4 medicine, and its use both as a’medicine and as a refreshing 
tonic', may well have Ixrnn known to. the common people. The history 
of the introduction of the plant to Latin America remains to Ik*, writ- 
ten, and it is a curious irony that with the current veritable explosion 
of research work dealing with cannabis comparatively little attention 
so far has Immmi paid by historians or anthropologists to the phenome- 
non of its spread.' 

1 heiv is a difference of opinion among ex|xn1s alxuit Brazil, with 
some persons claiming that cannahisewas introduced by early Por- 
tuguese' explore rs, and others who stare that it came in later with the 
advent e>f Negro slaves. The words for cannabis in Brazil (which in- 
clude machoma, e'iemha, liamlm, diamba, and inacoiilm) are closely 
linkfyl to some words for the plant from various sections of Africa 
For Example, in West Africa tlm names include yamba, diamba, ami 
m South Africa, in addition to dagga, one also finds diamba, linmhn 
c.nel riamha. 

Negro slaves in Brazil and in other pails of the New World were 
recruited from various sections of Africa and it is not possible to 
assume that all of 1 hem wore knowledgeable about cannabis and its 
use (whether medicinal, religions, or recreational). Moreover, Mm 
conditions of the slave ships themselves would certyinlv have militated 
against, the carrying even of seeds of the plant. Some, authors have 
pointed out that in the state of Bahia (still one of the areas of highest 
nso ol cannabis in Brazil) there was a comparatively high proportion 
of Mohammedan Negroes who may well have been acquainted with 
both the medical and recreational uses of cannabis. 

It seems unlikely. however, Hint ennnahis played nnv major iolc 
in the modiral armamentarium of early Brazil. ’ one dint depended 
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heavily on t lie* herbal knowledge of the slaves in the major plantations. 

It is not, for example, one of the plants mentioned by Freyre in, his 
monumental studies of Brazil (includinp Mastei-s and SlaYes), al- 
though he poes into preat detail about many other food and medicinal 
plants introduced into Brazilian diets and home medical remedy supply 
cabinets by the. slaves. 

Studies in Cuba (Lvdia Cabrera) do not mention the plant atuonp 
t host*, whose therapeutic efficacy was known and prized by Negroes in 
that country in the early and middle decades of this century. No uieu- 
< ion of cannabis appears in studies of Haitian herbs, for example. 
We know that cannabis was not introduced into Jamaica and Trinidad 
and some other islands of the West Indies until nftcr*l&ninueipatiou, 
and in fact is still called by its East Indian name of paiijn. It is in- 
teresting that in the United States, whose population once included 
Nepro slaves, the possibility lias rarely been raised that fhey were the 
on s who were the first to roeopnize some of the euphoriant qualities 
of the plant. The religions cults qf Neproes in the Caribbean islands 
which stress trance or possession and show tile '.strongest evidence of 
African inspiration do not use (Imps of any kind to induce possession. 
(9) This Is true of candomhle proups in Brazil, of Vodnn.iu Haiti, 
of Sluiiipo in pre-Castro C«uba (and post -Cast ro proups in Miami) as 
well as of Sh a npo proups in Trinidad. Bastide points out that, some 
Neproes in the Northeastern parts of Brazil (the Scrtao) where they 
constituted a comparatively small number vis-a-vis the native Indian 
proups, joined the/ludians mid created relipious proups known as 
eatimho. The Tndmns were accustomed to usiup hallucinogenic snnlfs 
in their ceremonids. and accordiup to Bastide the Neproes substituted 
cannabis for the use of tliese f snuffs. 

There are no completely adequate usnpo fipurcs available for any • 
of the Latin American eonutries, althonpb there is inoiuitinp evidence 
that many of them are becoming increasingly concerned with the 
spread not only of marihuana use, but of other (Imps as well, to sons 
and daughters of the middle and upper classes. Many countries main- 
tain that this spread is directly attributable either to the influence of 
the United States or European countries, and lend to discount the 
possibility that the adolescents may have learned the use from lower 
class members in their own societies. 

Mexico 

Mexico for many yearn has lieen aware of the use of .marihuana in 
the slum districts of many cities, despite the fact that there aVe severe 
sentences either for possession or trafliekiftg in the drop. The govern- 
ment of Mexico-Jias always cooperated with the United States 
(primarily through its en forcemeat, agencies) to cut down on the 
cull ivat ion of both marihuana and opium poppies, as well as to inter- 
cept shipments to the United States. (Most marihuana in the United 
States probably comes from Mexico.) 

The Mexican law is severe for either possession or trafficking in 
marihuana. Tn addition, the new Agrarian Reform Law provides for 
the confiscation of privately owned laud used forprowinp marilmamV 
m* opium poppies. Mexico was a sipuer of the' Single. Convention on 
Narcotic Dmps in 1901, but until 1904, when the fortieth signatory 
was obtained and the Convention was made .operational, then* was 
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comparatively little attention paid either to the farmer who was apt 
to have small plots under cultivation or to the lower class nsera in the 
slum areas of the big cities. Even today with an intensive, well- 
pnhhcu ed campaign to eradicate marihuana plots, man v observers feel 
(hat. most of the zeal is centered in the Mexican Army and in the Fed- 
eral police forces. 

Flio. st-iiloH in which marihuana is grown include Sinaloa, Durango, 
( hildiahua. Michoacan, and (iiierrero. Some of these states are among 
the poorest in Mexico, and at least two of them have. I iron amoim the 
hea\ iest suppliers of Mexican labor to North American farms. 

A Washington Post, dispatch, August 18, 1071, points out. that/ 
‘many of the poppy and cannabis fanners, who are tired of growing 
coin that, does not bring much profit, defend their property fiercely 
and shoot-outs with the soldiers are .very common. Now fanners are 
also threatened by loss of agricultural rights or losing their land al- 
together if they are found growing forbidden plants." 

It is only in the last few years that, use of the drug has spread from 
(ho lower classes to the sons and daughters of the upper classes, and 
that. Mexican officials have admitted that Mexico has a drug problem 
of its own. A study made public in late July 1071 by the Mexico City 
Medical Center reported that, of 7,500 students polled in grades 7-1*2, 
I.) percent reported the use, of some type, of drug or hallucinogen. Of 
(hose who admitted the use of some type of dings, 80 |>ereent. smoked 
marihuana. Usage had doubled compared to the previous year. 

I o Oiir; knowledge, there have been no studies made of university 
stiidents in Mexican universities. The Washington Post , August. 18. 
1071. says that, “university students associate marihuana with tbeaflhi 
cut minority, and also with the. young thugs who often terrorize left- 
w ing students. I he left sees the growing use of marihuana as another 
sign of United States cultural imperialism.'' It should be remembered 
that, the university students mentioned here are enrolled in the Na- 
tional University of* Mexico, a state supported institution, There are 
comparatively few private universities^ Mexico, in the North Ameri- 
can sense of the term. In addition, many of the sons and daughters of 
the wealthier classes attend colleges and universities in the United 
States or other countries. 

Following the publication of the Mexico City Medical Center re- 
jH>rt oil student drug use in July, there was a good deal of coverage 
in Mexican newspapers, including items such as these : (I) Dr. Carlos 
Tornero Diaz, Director of the Childrens Hospital in Mexico City, 
a hospital primarily for the mentally ill, reports that about 1*2 pei- 
eent of his patients enter ns a result of some “drug connected dis- 
ability. Unfortunately, we have l>cen unable, at the time of this writ- 
ing. to secure any more specific information as to the type or dura- 
tion of these drug connected disabilities; (2) one columnist for AVer/- 
sfor x I It touts A of ictus (one. of the most widely read newspapers in 
the capital city) reported that between one and a half and two tons 
of marihuana a re smoked weekly in Mexico City. 

Mexican law is extremely severe in dealing with buyers of drugs 
and punishment is much more severe, than in the United States. Sen- 
tences start with a minimum of two years, hut lately they have been 
running as high as seven years, with little distinct ion made lietween 
possession of marihuana and heroin. United States Embassy officials 
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estimate that at least a thousand Amerirans are deported every year 
on drug e liar ires. The. ivst (and there are over 2;>0 of these*) tile now 
being held in Mexican jails. Because of the severity of the sentences, 
as well as the dillicuUies of life in Mexican jails. (\S. Kinhassy (ini- 
rials are kept extremely busy with anti-drug campaigns aimed at 
American students who come either for short stays as tourists or en- 
rollment in colleges and universities which cater primarily to North 
Americans. 

Venezuela 

In Venezuela, narcotics statistics date only from 1!M»8. The quantity 
o f marihuana confiscated declined slightly from 1 0(>S to 1909 lmt 
approximately tripled ill 15)70, However, the maximum total seizure 
in any one year has never exceeded *254 pounds. Venezuela, because 
of its geographic, position, lends itself as a transshipment- point for 
narcotics to and from all of South and Central America, as well as 
points north to the T T nited Stat(*s and Canada. In addition. Vene- 
zuela's proximity to the Andes mountain ]>eop]e, long known as pro- 
ducers of marihuana, coca and cocaine and the lengthof the Colombia-,, 
Venezuela border (with Colombia, a major producer of cannabis), 

( make Venezuela, susceptible of ‘ transition into both a buyer’s and 

seller's market. . 

In October of 1970, the Venezuelan Cliamlxu- of Deputies created 
a special commission charged with investigating the consumpt ion and 
‘tin flic of drugs in Venezuela. The -report of this Commission should 
be available later this year. Tn addition, on September 1, 1071. the 
Venezuelan Cabinet issued Decree No. fiS4 creating a Narcot ics Com- 
mission to study plans and programs for combatting the traffic in 
drugs, as well as treatment plans for the rehabilitat ion of addicts. 

Colombia 

Marihuana grows in many parts of Colombia; and although it 
is illegal to possess, sell, purchase or use it, it is readily available 
through clandestine sources. Further, the application of the law to 
use in certain circumstances, such as the privacy of one s home, has 
not received judicial interpretation! and. to onr knowledge, no arrests 
have been made for this. Du i versify authorities in all of the major 
Colombian cities agree that within the past four years use has in- 
ci-eased markedly among students, but to the best of onr knowledge, 
no actual surveys on student use have so far been published. Vnivef- 
sitv administrators in Bogota estimate that at least 25 percent of 
their students a IV regular users of cannabis. 

Some North American medically trained observers report them- 
selves mystified concerning the number of reports of acute toxic reac- 
tions resulting from just, one use. of the drug. Tf such reports are ac- 
curate. part of the explanation may lie in a difference in drug potency. 
One young American in Bogota reported that he had smoked mari- 
huana sporadically in I lie I ’oiled States for several years before coin- 
ing to Colombia, and since bis arrival in the city In* had tried mari- 
huana twice. Both times his reactions had been so violent that he 
became frightened and vowed not to touch the drug again until be 
left the country. 

9 Tn Bogota there has been no systematic study of any kind done 

with chronic marihuana users, hud in fact informat ion on the existence 
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of a presumably fairly sizeable population is limited to statements 
concerning their marginal position. Up until about four years ago, 
j)eoj)le smoking marihuana were called “mnrijunneros’ , which is rough- 
ly synonomous with “bum.'’ Certainly the term alludes to someone 
at the lowest level of society. As late, as the HUOs. one of the main 
Mioiough fares of downtown Bogota, today a fairly res pect able street., 
was known ns the street of the marijuancros, and it was common to 
see people intoxicated from the drug there. 

In Cali, some observers believe that marihuana use has not only 
penetrated to the University, but that it is beginning to permeate all 
social classes. At least one behavioral science researcher, presently at, 
tho University of Florida, had identified a population of long-term 
users in Candelaria, a. slum area of Cali, several years ago. TTnfortu- 
inttcly, this study had not hern centered on inarihunnn users ns such — 
the information had just heen amassed in the course of collection of 
other kinds of data. 

There, are undoubtedly many other studies of just this sort, or 
lesenrehers could go back to search their own field notes for observa- 
tions about marihuana use in a population or an area they were study- 
ing for some other reason. For example, one Colombia researcher hiis 
worked foil some twenty years on studies of Negro culture in the 
country. Algood part of his basic research was carried on in the 
Magdalena iValley. in northeastern Colombia near the border of 
Venezuela. When questioned, lie mailed that he had often seen men 
smoking (marihuana) during their rest periods and at the close of 
tho working day. Magdalena is widely known asoneoft lie major mari- 
huana growing areas and it is probable that use is fairly widespread 
there .and has been for manv years. 

l)i. lleichel- Dolniat off, one of the best known Colombian social 
anthropologists, did archcacological research in the Magnlcnn Valley 
in the lf)40 s. Tie recalls that his laborers regularly smoked marihuana 
in thou rest* periods. At (hat time marihuana had already heen made 
illegal and to escape police reprisals and confiscations laliorcrs grew 
the plant in a small pocket of soil deposited 1 ill the tops of palm trees. 
Some commercial marihuana was grown in small plantations in that 
area at the time of his studies, Imt the development of large scale 
growing operations seems to he. more recent. Other observers have 
pointed to sites on the Magdalena Fiver where 1 long-term marihuana 
» use is very widespread. 

In Cali, one psychiatrist reports that about f»0 percent of the 
patients i\ lio enter the mental hospital have some 1 record eif marihuana 
use. Tic eloe>s not believe that marihuana has Iron the loading factor 
leading to their psychotic state. Tic believes that marihuana, if any- 
thing, has simply served to trigger the dormant psychoses. It should 
he emphasized that this is not a controlled study— it. is simply the 
report of the* impressions of one|isycliiatrist. 

Semie blue, collar informants in Cali have recently notified Fni- 
versity of Floriela researchers that, contrary to the opinion of many 
professional |>sychiat rists and medical doctors who tended to think of 
all chronic marihuana users as being marginal members of the societ y 
economically and in other ways as well, there were established popu- 
lations of users who wen: managing to function both economical I y 
and socially. These populations included mechanics, manual laborers, 
sis well as people who do odd jobs. 
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I T se of marihuana serins to he much more widespread on (lie north 
roast of Colombia than it is in Bogota. In Barraiiqiiilla, marihuana, 
according to well-informed respondents, is sold openly even in public 
p laecs. Cse is common anions day laborers, office workers, university 
and high school students. It has even begun to penetrate the grade 
schools. 

The. major source, of supply seems to be the Magdalena Hirer Val- 
ley and the Sierra Nevavki de Santa Marta. Though marihuana is now 
grown in practically every climate and altitude in Colombia, and 
although there are small' plantations even on the Bogota plain, people 
all over the country agree that the highest, quality marihuana is that 
from the Sierra Nevada de Santa Marta. This variety is railed Santa 
Marta Dorado. The second l>est product, conies from the Magdalena 
Valley. ^ 

One anthropologist, who has worked for many veal's on the North 
Coast reports that he can only guess at the history of marihuana use 
in Colombia, but the introduction must have been many years ago. He 
states that when he began bis professional career twenty-three years 
ago, use of marihuana was widespread among the working classes. 
This use through smoking, he believes, lias not increased among the 
working class but. is growing among the middle and upper classes. 

In Cartagena, many university officials believe that marihuana use 
is concentrated in the. slums and that almost all slum dwellers are 
. chronic users. However, one man who has worked for years in one of 
the largest slums in Cartagena believes that no more than one percent 
of the. slum dwellers are chronic users. I le believes that use is growing, 
however. One of the other workers in the same slum area reports that 
there now seems to be a tendency for people to organize clubs of 
marihuana users who get together to smoke, much as persons would 
drink alcohol in a bar. These club organize is believe that, marihuana 
is much less damaging than alcohol. Sonic* other informants have told 
these social workers that some persons turned to marihuana to get rid 
of t heir addict ion to alcohol. 

Argentina 

Tn Argentina, most observers feel that the main drug of abuse is 
Y marihuana, although there is increasing evidence that other stronger 
drugs are being smuggled across the border from Paraguay. The 
Argentine government is very concerned with growing drug use, and 
the prc&s reports that in September the Social Welfare Minister met 
with government, officials and private individuals to draw up a “large 
scale offensive” aimed at drug peddlers catering to the P2-22 year old 
buyer. 

Tn Octolx*r. the Argentine press reported that the President, sent to 
the ( 'handier, of Deputies a new draft control law for the control of 
narcotics. Narcotics is defined as all natural or -synthetic substances 
“capable of creating states of dependency harmful to health,'' The 
bill would establish a national registry for narcotics substances, and 
require that all pei-sons who deal in narcotics for commercial or in- 
dustrial purposes register within .*10 days of the establishment of such 
a register. The Ministry of Public Health is given the responsibility 
of preparing a list of narcotic substances as well as the establishment 
and control of the registry. 
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Tl ,( ' l)ill would further provide (hat. all drugs he. sold only pursuant 
fo . , i> !‘‘c C1 '! l . ,fl< . m , l‘";P i,n ‘ <l b .v « pliysieiau legist cred with tlie Ministry 
of I ublic Health, that, the? pharmacist keep detailed records of sales, 
and that auditors from the Ministry of Public. Health he required to 
inspect, these records. Penalties are imposed for failure to comply with 
t hese provisions. 

I'lie penalties concerned with unlawful or clandestine importation 
or exportation of narcotics have I wen strengthened and now provide 
for 1<)-:UI. years imprisonment and a line four times as great as the. value 
of the narcotics seized. One unique feature (at least of the draft pro- 
posal) is the proviso that any government ollicial involved in any wav 
in the drug trallie Im given the inaxiiiuiin iieiiqltv corresponding to 
Ins of part uMpation. 

Paraguay 

In duly of 1071, Paraguay and Hray.il signed a major agreement 
concerned with cooperation on public health matters in the border 
areas, the agreement is basically one concerned with the exclinime 
'V P'lhhr. health informal ion between the public health authorities of 
the Hrazilian states of Motto Grosso and Parana, ami the cont unions 
I Uruguayan departments. The agreement sets up a bilateral workiim 
group to accomplish this purpose. Priority attention is to lie given to 
lie eradication of malaria, smallpox, yellow fever, leprosy, tubercu- 
losis, and venereal disease. 

1 liinarilv, through the initiative of the government of Pa ra -nia v 
special emphasis was placed on drug almse control. Studies are to he 
made ol the extent, and form of use of narcotic and lialluciinxrenic 
drugs not. only in border areas Imi nationwide. Medical and pharma - 
co log ical controls are under mnsideralion as well as cooperative cdu- 
(•al uinal programs. A similar agreement with Argentina is a further 
possibility. 

Then* are at present no laws concerned with narcotics olfenscs cm- 
oochcd m the Paraguayan criminal code. One of the most prominent 
I Uruguayan criminal lawyers lias now prepared a draft of proposed 
cgislat ion which will remedy this sit nut ion. and the draft is expected 
to he considered at the next session of the Paraguayan (’om-ross. The 
dralt also contains provisions for a drug almse prcveiitioiumd edu- 
cation campaign. 

1>vuz>1 



me problem ot drug abuse did not exist on miv signilicant scale 
oral, least did not seem localise an y significant public concern in Hrazi 
until about 1<I21 when the first laws appeared on the books. The presem 
Hrazilian penal code, issued in Hill, incorporated all previous h-M 
provisions m its Article 281 and states that it would be considered u 

: r,, |Ti ? '‘ x V orL . ""I ,0, G *’» "f ‘ally narcotic substances/ 

and that those found guilty would lie punished with from one to five 
yearn imprisonment. The understanding of the Supreme Court at 
the tune, however, was that those who were caught in possession ol 

drugs for personal use would be treated as sick people rather (liar 
‘inn nuns. 



" '‘hiu the last three years, however, since there lias been a --row- 
ing use of illegal drugs, particularly marihuana in Hrazil.Ilie l-Ydenil 
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jrovormnent decided to flisi n the provisions of the penal rode and in. 
December 1 1)(>H it issued a derive — Law No. 5Sf>. The new version of 
Artirle 2S1 provides that people who illegally possess drills for per- 
sonal use are also punishable under the law. This law also increased 
t he penalty for those involved in truf1irkin<r. 

The. (iovermneut of Hrax.il is apparently art in."; on the premise that 
the drn«x problem represents a threat to national security and has 
recently initiated a major campaign to warn the public of the drujl 
menace. To date in this campaign there lias heen little attempt to 
separate the various drills of abuse either on the basis of the present 
prevalence of nsi 1 (to say nothing of incidence) or on the varying abuse 
potentials of dilfcrinjr drug classes. Most informed observers believe 
that t lie drug most used in Brazil is marihuana, followed by the stimu- 
lants and t ranqnilizers. They believe that tin* trallie in cocaine and 
heroin is relatively minor. 

Kveti nmonc those involved in suppressing the illicit sale of nar- 
cotics there is little, hard in fortniif ion on the origin, distribution net- 
work or consumption patterns/of the Brazilian trallie. It is assumed 
that the user problem renters yn tin* Sao- Paolo- Bio- Helo Horizonte 
triangle. However, there is a' long established production and heavy 
eonsuiuptiou pattern in the Northeast, centering around Salvador, 
which is reputed to Ik* one of the principal transshipment (’enters of 
marihuana from that region, as well as of cocaine from Bolivia. 
Heliahle information on the price levels of various narcotics is also 
lacking. The. price scale for marihuana in the Kin area might vary as 
much as from 800 I\S. dollars per kilo for marihuana coining from 
Paraguay, to only a few dollars per kilo for marihuana coming from 
the Noilheast of Brazil itself. Some marihuana reportedly enters the 
country from Venezuela and Bolivia as well, 

I p unt il a few years ago, cannabis was sold openly in marketplaces 
under various names which include maconha, diamba, lierba de soubo 
(dream herb), Today the government campaign against drills is fo- 
cused to a large extent on the commerce and use of marihuana. There' 
are daily reports of arrests for selling, transportation, and use of can- 
nabis. It is not clear what the specilie powers are of the various levels 
of police — federal, municipal, state and military. 

The President of Brazil sent a message to the Congress on June *J5. 
1071, which was concerned with the whole area of drug abuse, and is 
considered of sufficient importance to be included among tin* Presi- 
dent's limited list of “impact projects" which will receive priority 
treatment. 

Tie* proposed law contains, infer uliu* the following; provisions: 

1. -ess of government fhurticiul aid to institutions which fail to cnnporalc in 

drmr control. 1 

2. Kdacnt iuiinl programs to lie conducted in nil schools, designed 1<> prevent 

drug abuse ^ 

a. Dismissi.I of school principals who fail to report drug Ini Hie within their 
schools. 

Cancellation, for the rest of the scholastic year, of the registration of students 
found carrying drugs at school. 

Some of flu* most controversial aspects of the law have to do with 
the proposals for treatment of addicts, and those dealing with sum- 
mary trials of persons caught in the act of carrying, selling, or buying 
drills. Compulsory treatment in a bos]>ital is asked for addicts who 
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:uc acquitted on grounds that, heeaiise of drug dependence, they were 
nnahle to understand the illegal nature of their act. Psychiatric treat- 
ment will he mandatory for addicts between IS and 21 years of age. 

Addicts under IS may he compelled to undergo treatment until tin y 
:IIT rehabilitated. In nil such cases, incarceration will end as soon 
as an addict shows snllicient cyidenec of rehabilitation. 'I'he summary 
trial provision provides that a defendant will have, to Ik* indicted 
within is hours, and the judge. will have e maximum period of 20 days 
in wlneh to pass sentence. > 

'Hie present Penal (’ode which lias been in elfeet since l!»li also 
provides for the compulsory treatment, of drug addicts as well as crim- 
inals siiflering from mental illness. These* provisions have rarely been 
carried out because of the. lack of specialized treatment faeilities.Moiv- 
over. the proposed law requires a judge to order psychiatric treatment 
for addicts over 21 years of age only when they are acquitted on the 
grounds that, because of drug dependence, thev'were unable to under- 
stand the illegal nature of their act. Since the type of drug most com- 
monly used m Brazil is marihuana, and of a type not jiornmllv sulli- 
ciently potent- to produce this kind of effect, the net result will proh- 
;u)ly Ik* that the majority of addicts in Brazil will continue to receive 
prison sentences and fines rather than psychiatric treatment. 

The. proposed provision for summary trial within *20 days is viewed 
as unrealistic hv mosv. observers. ..Both law enforcement and judicial 
authorities arc unanimous in savin# that it is impossible for the police 
to present a laboratory analysis of confiscated narcotics within tin* 
period of time set forth in the proposed law. and the* Brazilian courts 
simply cannot operate at tin* speed expected of them. Trials of persons 
arrested on drug charges take at least three months and in some in- 
stances much longer. 

C annabis was prfthahly imported from* Africa to Northeastern 
Biazil early in tin* empnial period and has 1 hm*u in use for well over 
two centuries. The area of its supposed introduction (Bahia State) 
and a state north of Bahia. Alagoas, are still unionjr the areas \> ,(b the. 
highest concentration of users. In 1041 a team of anthropologists (0) 
studied a group of Tenetehara Indians in Maranluio State. At the time 
of the study and today as well, the Indians wen* regular users of canna- 
bis which they themselves cultivated. Tile use of cannabis by these* 

Indians goes hack at least to the early part of the 10th century, accord- 
ing to brief reports from travelers. Wagley and Galvao, although they 
translated the local term diamba into Knglish as hashish, had this to 
say about marihuana use among the Tenetehara (!>, pages 41-12) : 

The African Negroes, who were brought to Brazil hy the first Knro|>e»n 
colonizers ns plantation laborers, were undoubtedly n*sponsihle for Intrudin'* 
iiiK hashish into this region. It is in wide use hy both tin* Tenetehara and tin* 
Brazilians of tills region. Cultivation follows closely (he same procedures as 
those described for tobacco. Hashish Is sown in baskets in fertilized earth ami 
then transplanted to gardens near the village. The flower and the leaf are dried 
in the sun to he smoked in cigareftes similar to those made of tobacco. Since 
hashish Is said to he “strong**, four or five men smoke the same cigarette. Brazil- 
ians smoke the leaves in cigarettes or in water pipes made of gourds. Although 
the Indians speak of cases of hallucinations caused hv hashish, the Tenetehara 
generally use hashish moderately. In shnmanistic activities its use to induce 
* ranee is frowned upon. There wore nj^ly rumors in Jnminrin village that the 
young puzc called Vmpieiro has to smoke hashish to get his spectacular trances. 

Tobacco is the only traditional stimulant for shamans. 
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Jlrnzilian public. opinion on marihuana use and users seems to he 
as widely divided as public opinion in I lie United States. Some Brazil- 
ians believe that, no distinction should ho made between 1 marihuana 
and the addicting drills, and that both addicts and traffickers* should 
bo given equal treatment under the law. Others would have the law 
make a distinction lietwceli marihuana and hard drugs, no punish- 
ment be given to users, since the drug is a social drug, no different 
from alcohol. Some persons openly recommend legalization of the 
drug, although they are in a comparatively small minority at the 
present time. 

(■en fral A mc.rirn mu/ the Caribbean 

The origin of marihuana use in Costa Rica is unknown, but it has 
been in use: for many years, not only by members of the working class 
but by me.mlxM’S of the middle and upper class as well. In contrast to 
other Latin American countries where reports of widespread use by 
adolescents from t lie middle and upner classes date from only tile last 
four or five years, Costa nican informants drawn from the profes- 
sional class state that cannabis use was extensive in the early l!)50’s. 
In one working class suburb of a major Costa Rican city, working 
class infom milts have told some resea rebel’s that y cal’s, ago, when traf- 
fic in the drug was more free than it is today, marihuana was sold 
openly on many street corners in their neighborhood as well ns in the 
central city market. 

At that time, the customary method of selling marihuana was by 
the pound. Today it is sold much more frequently in the form of single 
cigarettes or small bags containing enough material to make three or 
four cigarettes. Even today individuals from the middle and upper 
classes come to the working class suburb to make their purchases. 
'"Tile drug is apparently used in three, ways. TIu* most common type 
of use is by smoking. Marihuana cigarettes sell in the capitol city for 
approximately sixteen cents a niece. Marihuana tea is used in the treat- 
ment of pain in general, but for stomach illnesses in particular. This 
use seems to be very widespread and many uonsmokers use cannabis in 
this form. There is some smoking of marihuana in pipes by members 
of the more liberal student groups. * 

Indentured laborers from East India, imported to Jamaica, Trini- 
dad and other British Caribbean possessions to replace Negro slaves 
after Emancipation in the mid-nineteenth century, brought the canna- 
bis plant and cannabis usage with them. Cannabis is still called 
“giinja ?? in Jamaica and Trinidad although the less specific term 
“herbs" is coining into more ordinary use in Jamaica today. Tlu* East 
Indians not only brought ganja with them, but also the multiplicity of 
uses which the drag may serve. These included its use as a work adjunct , 
as a medical aid for the treatment of various physical and psychologi- 
cal illnesses, as part of religious cult ceremonies, and as a recreational 
drug. Most observers sjgree that the lower-class Negro inhabitants of 
Jamaica adopted the drug almost immediately (the first Jamaican 
laws against the cultivat ion and use of cannabis were passed in 191-1 ) . 
hut the usage in Trinidad (except among the descendants of the orig- 
inal East Indians) did not catch on to any great extent until the last 
live or ten years. \ 

It is estimated that about 10 to 50 percent, of the male population of 
Jamaica are daily cannabis smokers. Initial ion to the use of the drug 
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is the. early teens or even earlier. Until about five yeai-s ago, smoking 
was confined primarily to members of lower (‘lass working groups, in 
bot h urban and rural set t ings. Now usage has begun to spread to young 
members of the middle and upper classes. 

The workers use cannabis as a work adjunct ; they say it makes them 
feel work”. They employ ganja much as persons in the United States 
use the early morning enp of coffee and a cigarette, and daily coffee 
bleaks to help them through the day sehores. The fishermen claim that 
it help to keep them wan nor. and the cane cutters say that it wards off 
fatigue. 

Non-smokers employ cannabis in the preparation of hush tea which 
is used in the treatment of a variety of ailments, such as upper respira- 
tory and abdominal illnesses and dysmenorrhea. Ganja is also mixed 
with rum to produce liquid preparations used for various sicknesses. 
In some parts of the island babies are bathed in a ganja infusion soon 
after birth. This is interesting in view of the reported antibacterial 
action of topically applied canabis, Observers report, that cannabis is 
used as an all purpose drug similarly to the way we use aspirin. 

Although there is still some religions usage of ganja by East Indians 
m Jamaica and Irinidad, it does not seem to play such a major part' 
m their ceremonies as it does, for example, in Surinam. The Rastafar- 
ians in Jamaica probably put more stress on the religious aspects of 
ganja use than any other groupon the island. They are a ohiliastic cult 
which sees Emperor Haile Selassie of Ethiopia as God and stress a 
return to their African homeland as a primary goal. The Rastafarians 
call themselves “the chemists of the divine herb” and use cannabis in 
all forms for smoking, for medicinal purposes and in cooking. This 
group recognized long before research verified it that‘l>nth the male 
aiul female plants contain psychoactive material. 

I here is no known usage of cannabis in Haiti, eit her as a recreation a I 
drug or for medical or religious purposes. The famous Vodini trance 
state does not depend on any kind of drug for induction. 

Although there are reports of widespread cannabis use in Honduras, 
Guyana, Surinam, French Guyana and Panama, there are, to our 
knowledge, no published data available on prevalence. 



In Ghana in July of 1971, the Minister of Health, in a nationwide 
radio and television broadcast, launched a government campaign 
against the use of two drugs, both of which he blinded as dangerous. 
One of the drugs was amphetamines, the other cannabis (called “wee/* 
ni this country). Amphetamines seem to he used primarily by students 
and cannabis by members of the semi-skilled and lalmring grou|>s. The 
Minister noted that illegal cultivation of cannabis was on the increase 
and pointed out that in 19f>9 about SKI kilos of marihuana had been 
discovered and destroyed, but that by ISM!) the figure had increased to 
1IM kilos. I he Minister stressed the need to educate Ghanians, par- 
ticularly the young, on the adverse effects of drug list*. 

Niffvria-Togo 

I lie warning from Ghana has been echoed recently by officials of 
Nigeria and Togo who have commented on the growing nse of amphet a- 
mines and cannabis by young people in their countries. Nigeria claims 
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that the amount of marihuana smuggling is increasing in West A friea. 
Togo is concerned about the growing amount of marihuana coming into 
the country from ( i liana and Nigeria. 

Mali 

(lovernineiit ollieials in Mali have stated that the drug problem is 
lx*gimhng to he a serious one in that country, part icularly among young 
people. Large quantities of marihuana and some heroin are being 
smuggled into Mali, part icularly along the MalMiuinea border. Police 
and customs ollieers as well as schools are being mobili/.rd in the light 
against drugs. 

The 11 Washington Post , in an article datelined April a. 15)70. from 
Nairobi, Kenya, has this to say almut. cannabis use in Africa ^’Ameri- 
cans tend to think of the smoking of cannabis as a recent and sexually 
dangerous phenomenon, hut here in sub-Sahara A friea the use of mari- 
huana is centuries old and African societies show little alarm about it. 
This may be due to the considerable differences that exist between drug 
use patterns in America and black Africa. For one thing Africa's 
young people seem to assert their independence from their parents by 
not smoking marihuana. The old and the poor have long smoked. And 
there is nothing during about turning on since most governments 
largely ignore marihuana use, although it. is illegal in most African 
countries.” 

The article goes on to give a few examples of the availability of 
hemp in various African cities: In Kenya, one can buy a rolled -up 
newspaper full of marihuana for about live dollars; in Kinshaha in 
Zaire (formerly the Congo) the going price for a shoebox full of 
cannabis (called ehanvre) is about, onedollar. 

South Africa. 

To date, there have been only two studies directly concerned with 
cannabis use in South Africa and both of them were conducted in 
mental hospitals. The first of these is a dissertation entitled. The 
Snwhiny of Daytja (Indian Hemp ) .1 many the Satire Hares of South 
Africa ami the Resultant AV/Av, which was submitted to the University 
of Edinburgh in 1913 by Charles John George Bourhill for the degree 
of Doctor of Medicine. The dissertation was based on research carried 
out between 15)0S and 15)12 in a mental hospital in ('ape Town. (This 
report continues -to be quoted in current government documents on 
dagga use.) The second study was conducted in 11)30 in a mental hos- 
pital in Pretoria. It grew directly out of the interest expressed by a 
Medical Congress meeting in (iralianistowu in 15)35 in obtaining more 
factual knowledge concerned with cannabis and its effects. 

There are no estimates of use available for South Africa after 15)53. 
In that year, the estimate of users was about 50 percent of the native 
male population in some areas hut relatively low mothers. It is inter- 
esting to note, that although the phenomena of acculturation and in- 
creasing urbanization have often been associated with a rise in the use 
of cannabis, many recent South African studies pay comparatively 
little attention to this phenomenon. 

The situation seems to be changing today, however, and there is a 
general recognition on the part of government ollieials, academicians, 
and the, general public that the use of dagga deserves a thoroughgoing 
study. One indication of this is the fact that most observers feel it 
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likely that South Africa will become a party to the Single Convention 
on Narcotic Drugs before the plenipotentiary conference on proposed 
amendments to it in March 1072. 

In 1069, a committee appointed by the Minister of Social Welfare 
and Pensions was assigned the task of looking into the whole drug 
abuse cp lest ion and issued a full report in 1970, Report of the Commit - 
tec on I vguiry into the A flw.se of Drug*. Unfortunately, the material on 
dagga is not sufficiently separated out from the material on other 
drugs of abuse to be able to make any firm statement on prevalence 
of its use. For example, the committee says, concerning drug use, “It 
was not possible, therefore, to obtain exact figures anywhere. The phe- 
nomenon is far too much of an lindcrgonnd one for that — and this 
must be emphasized. Although the committee would have liked to ob- 
tain exact figures, it realized early on that this would not be |>ossible, 
anymore than it is possible today to establish the number of people 
who abuse alcohol or who engage in prostitution. This is nut to say, 
however, that no efforts should be made to do further research on the 
extent of the problem. So far as South Africa is concerned this field 
is still unexplored. The Committee recommends that facilities be pro- 
vided for research on the problem of dependence in all its aspects. 5 ’ 

Some observer, feel that the use of dagga occurs mainly in cities 
such as Johannesburg and on the Knud, but others tend to think of it 
primarily as a rural problem. The probability is that one is dealing 
with a problem extending along a rural-urban continuum •with sup- 
pliers and consumers in the rural area and consumers in the urban 
areas. 

The historical record shows that cannabis was used very carlV in 
what is now South Africa by the Hottentots and Bushmen — the first 
governor of South Africa, Jan van Kiebeeck, who arrived in 167)2, 
mentions cannabis smoking, and in the subsequent reports of early 
travelers there is repeated reference to sitfoking. Bantu speakers, in 
fact, smoked cannabis before they smoked tobacco and used the same 
pipes for smoking cannabis that they now use in some cases for tobacco. 
Some accounts suggest that the Arabs brought hemp into Central 
Africa sometime before the Portuguese introduced tobacco. 

Another common method of smoking cannabis, still in use in the 
twentieth century, is to make n day hollow in the earth where the can- 
nabis leaves (with a small admixture of tobacco) are burnt, and then 
construct a long tunnel from the hollow to a different spot where tho 
smoker can sit and smoke from a pipe protruding from the- ground. 
Some observers feel that at the present time this method may be in 
use to avoid the police; however, a variation of this method was in 
use in the middle of the last century when there was comparatively 
little danger of arrest. 

Some accounts of tra velers published before 1850 make it clear that 
dagga use was not routined to men alone — an item which is at variance 
with reports coming from other parts of the world. For example, Ar- 
bousset and Daninas, in their published in 1840, give this 

account of their visit to the Basutor “The old mamma took from her 
neck a bit of some narcotic root, lit it at the fire, and bringing it near 
her nose snuffed in the smoke; while a young matron took from her 
bosom a small bag of skin containing hemp seed powder or dagga and 
poured out a good dose of it into the hollow of her hand, and there 
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• scraped it together with a hit of rood which she had taken from the 

lohe of her ear where she afterward again replaced it.‘ ? 

Although most accounts speak of the use of dagga through smoking, 
one traveler, DeGravonliook, writing in 1097), deserihes another method 
saying. that “they make the roots of Pagglut (a plant to which they 
set. great store) into little cakes which they chew, as the, Indians do 
opium, and the Egypt iunseetjUSn.” 

There are well documented accounts to indicate that some of the. 
early settlers cultivated cannabis in order that this could he traded or 
paid .to the Bushmen. This type of trading is not confined to South 
Africa, of course — it is strikingly reminiscent of the practice in Peru, 
common for centuries after the. Conquest, in which laborers in the 
high Andes received part of their wages in coca. 

It, should he home in mind that not only the native Bushmen and 
Hottentots were acquainted with the. use of eannahis hut also persons 
who came in from other countries. For example, The Hutch East In- 
dia Company brought in slaves from the East — a pattern different 
from that in the New World — and then* is evidence that the settlers 
also cultivated dagga to give to their slaves. p 

Today Tpdians are known as the major traders in such places, for 
example, as Natal. It may well be that usage habits introduced by Jn- 
dians and Malays have tended to alter some of the indigenous usage 
habitsof the Africans. 

There is some historical evidence to indicate that eannahis has heen 
used in at least one part of Africa, ns part of an armamentarium of 
weapons directed against the ruling group — in a manner reminiscent 
of the use of ganja by the Rastafarians in Jamaica or the early Provos 
in Holland. It is also strongly suggestive of the introduction of the use 
of peyote to North American Tndiansnnd its continued use among mem- 
bers of the Native American church. (In many of these groups, par- 
ticularly the Native American church, the stress is put on the use of 
the drug as an Indian substance as par! of an Indian ritual — in contrast 
to other religious rituals which have been introduced from the outside 
by white men.) 

_ In Zaire, formerly the Congo, about 1870, among the Luba people, 

' a semi-religions group who called themselves Bona-Rinmba, the Sons 

of Hemp, sprang up. At that time there were no whites in Zaire, and 
the king was a native. The nation became divided over the question of 
opening the country to foreign trade. The Sons of ITenipf representing 
the liberal side) advocated such trade, and the king sided with this 
party in the end. Opening of the frontiers meant, among other things, 
that more riamba (cannabis) was brought into the country by Swahili 
traders from Zanzibar. 

Tiik Far East 

Japan 

Before World War IT offenses concerning marihuana were negligi- 
ble. Immediately after the War there was some use in and around 
American Army bases, hat this use did not spread 7o any extent. In 
recent years, however, marihuana use* has increased among the Jnpa- 
anese, especially among young adults. 

In relative terms the problem is not comparable to that in the Vnited 
States, since the number of marihuana cases being sent for prosecution 
went up from only 144 in 10f»3 to42C> in 19f>9. However, the Government 
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lias taken curt a in inoasn res to insure* that (he cannabis use* habit is con 
lamed. They have instituted a program of dest ruction of wild <*rowiii"* 
nun talus, imposed strict supervision of the lo<iral cultivation of hemp 
lor industrial purposes a i id initiated stricter controls at port areas. 

There is strong public support, strict laws and controls, and hospital, 
ization and counseling supplied for narcotics offenders and the pro-* 
^rram has worked reasonably well. The Japanese are taking a similar 
approach to control of cannabis use. 

♦Japan has had a <rreaf deal of experience in attempts to control the 
use of illegal ( I nips. After World War II amphetamines became freely 
and legally available and tisane shot lip so fast that it was estimated 
that about five million Japanese were regular users. In response to this 
emergency, a highly pumtive law was enacted in 1!>58 against both 
users and sellers. In 11)55 it waseonsidered that tlu* amphetamine pmb- 
em l>oen solved, hut by this time the number of mircot ics addicts 
had begun to rise. In response to this, the Government (in 1!M?:i) passed 
further laws which were just as stringent as those enacted to control 
amphetamine use. Hut as narcotic addiction went down, barbiturate \\<o 
“WMJ h>go up and apparent! v is still rising. In addition, there seems to 
* • he a sharp rise in the use of solvents as inhalants. 

Republic of China 

The. Government of the KepuhliVof China maintains elfeetive ron- 
^ r °l over the use oi narcticson Taiwan. However, it is concerned over 
t lie possibility of increased use ot drugs by young people on Taiwan 
a,H * pi‘ol>loin is receiving increased public and ollicinl altciit ion 
despite present low levels of usage. 

’ , ,u ' Cliina Post (die Knglish language paper of Taipei) reported on 
September 30, 1971, that t he National 1 fealt ri^u^i nisi rat ion had an- 
nounced a total Inin on the manufacture, preparation, import, export, 
sale, or display of marihuana, amphetamines and LSI) in Taiwan. 
Mai iluiiina and the amphetamines have heen under government eon- 
* trol since 1 1)55, but LSI) is new to Taiwan. 

There are no figures available on eannaliis use in Taiwan, hut there 
is some evidence to surest that some heroin and opium addicts msiv 
suhst.it ute marihuana or a synthetic drug when their prefer ml choice 
is unavailable. 

The Ministry of the Interior, in a report prepared for the United 
Nations in accordance with the International N.ar<oties Convention, 
stated that in 1970 there wore 1.TI-I addicts and former addicts regis- 
tered in Taiwan. Local governments of the Pepnblic of China mav 
turn narcotic addicts over to drug facilities attached to rertaiii/piiMir 
hospitals designated l»y the government in order to force them to break 
oil their addiction. Police maintain a general rogter of addicts. Phvsi- 
eians in public and private hospitals arc supposed to notify the police 
if thc\ find a narcotic addict- among their patients m tlu* course of 
treat in out. 

There were 1.158 persons arrested in 1070 for illegal possession, 
smuggling, sale and use of narcotics. About 'SHo of these arrests were 
. for consumption. The average narcotic user in Taiwan, at least on the 
basis of the arrest figures, is substantially older than in the United 
States. For example, out of the 1.153 pel-sons arrested in 1970. almost 
two thirds ol them were over thirty-live. 
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Taiwan docs not produce any narcotics of its own- -although then* 
may he a, certain amount, of home grown marihuana. Most of the nar- 
cotics entering the country are believed to he siuu<T«rled in from 1 1 «m«r 
Kou^r. Based on customs seizures, morphine, followed by heroin, would 
seem to he the dru«r most in demand. Marihuana runs a poor third, with 
7.7 ‘Trains seized in 1 *>70, as compared to grains of mor| ihine and 
<>7d ‘Trains of heroin. 

f # * 

Snnjnpom 

Historically thodru<r use problem in Singapore has heeti a problem 
of uareoties use, and that, to only a minor extent. 'Then* is no produc- 
t ion, refining or processing of narcotic drills. Opium use by some old 
( 'hina-horn men is decreasing, There is also some use of morphine. 
Marihuana is used by a lew Malays and hy some Westerni'.ed Chinese 
youth, (lovernment health authorities have also noted a recent increase 
in use of amphetamines union" students. 

There have been some alligations lately that Singapore may he de- 
veloping into an international transshipment point for drills to the 
extent, that the government is now considering the orjmniznt ion of a 
separate narcotics bureau. In addition, Singapore is now preparing to 
I Jerome a signatory to t he >Siti"le ('onvention on Xn reot it* I )rujrs. 

Xf'fHtl 

Both the prod net ion and sale of cannabis and its’ derivat i ves are 
Ie«ral. although regulated hy law. However, statistics about the amount 
of cannabis produced aiid used are fragmentary. It is prohahlv safe to 
say that, except for religious festivals, the vast majority of Nepalese 
do not use cannabis or its derivat ives. 

The use of marihuana varies according to rei"on, religion and caste. 
In many annual religions festivals eannahis is used and many Hindu 
ascetics use it regularly. Sonic* Nepalese use eannahis as an ingredient 
in food, particularly vegetable preparations. 

In "eneral, however, list* of eannahis and espei rally its indiscriminate 
use is frowned upon. To date, the essentially conservative nature of 
the Xnpnlc.su society and the effectiveness of parental and community 
disapproval has served to keep eannahis use well controlled. If it be- 
came necessary to tighten "ovcriiincnt regulations, most observers be- 
lieve that the Xapalesc would wish to have enough camiabis available 
to allow for certain religious related usages and to follow ancient 
t radii ion. 

A* ore ft. 

('annulus is illegal in Korea, and there seems to he no current ttsn"c 
ai)ion<T the youn<r — only union" some of the very old. Cannabis is pres- 
ently used on and around 5\S. military facilities in Korea by Aijierican 
personnel. 

f tulin 

The "ovcrinnent excise* records of India alford the most accurate 
statisticson the amount of eannahis used in that country, hut it must he 
recognized that then* is no adequate estimate of t he amount of material 
( principally hashish or churns) which enters t he country illegally pri- 
marily from Nepal, 
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India makes no attempt to resist it consumers of cannabis. but i| is 

i:nat(‘d that I lie current number of liahit ual ganja users is about 1 0.- 
<H)() (not including the users ol bluing or of smuggled eliaras) . This is 
jdxml one lull f ot I Ik* mmil>er of licit ganja and eliaras users (excluding 
hi tailor) est i mated in I5M0. Most observers feel that t lie stead v tier line in 
eaiuiahis use in India run Im* attributed to several factors' including: 
a i eduction in the number ol acres licensed by tlu* government for pro- 
duction. higher excise duties, increasing competition from of her drugs 
and a growing belief t bat cannabis is esscnt hilly a low status drug. 

At the t inn* of the publication of tin* Indian Hemp ( 'oinniission re- 
] >o|t , ( a lent t a bad tin* highest cannabis eonsumpt ion rati* of any purl 
ol India. Most observers leel this statement is still true today. In gen- 
eral. tie* greatest use of the drug occurs in tin* old princely sfutcs’aud 
the Muslim areas. 

C annabis is consumed in India in three* forms db^ijfnishod on the 
basis of the strength of their psyehoaetive constituents, anil those, dis- 
tinctions incidentally have conn* to be the. standard Of measurement 
used in most parts of the. world. These forms include: 

1. Minin' — Use of M*js lyre, the <lrie<l leaves of the plant, is froelv permitted 
throughout the country except timt seme Indian states exercise limited controls 
and impose specific taxation, IihaiiK is widely eonsmned as a beverage (for medi- 
cinal, religions and work adjunct purposes) and in some parts of the country Is 
used more or less ns one would use a spice for cooking. 

-• (liinja. — This stronger type of marihuana is derived from dried flowers and/ 
or fruits of the plant. It is produced legally in only four! ml inn states. In those 
states where it is legal, it is stored in state government warehouses and issued 
to licensed retailers. The (ioverninent is committed, under Article 111 of tin* Single 
(*on vent ion on Narcotic Drugs, to end the use of ganja throughout tin* country hv 
Mil), 

(’haras (Hashish), — This is the ^congest form consisting of resin made from 
the stem of tin* plant. This form may not he produced or sold legally in India. It 
i.S however, available in most cities and in some rural areas. Indian government 
officials report, that most of the available eliaras is smuggled into India from 
Nopal or Pakistan. 

While t he government lias issued no reports indicating that there lias 
been a rise, in t he number of cannabis users, there lias been an apparent, 
i net ease in price in urban centers indicat ing increased demand. For 
t wimple, in New Delhi hashish or ganja sells for about- $07 a kilo while 
opitlm retails for $*10 a kilo. Some observers feel that this high price for 
^ marihuana may not represent increased Indian consumption, but 

rather the demands of foreign young people who have arrived in large 
numbers in New Delhi and other major Indian cities in recent years. 

Indian authorities do not consider that marihuana abuse is a pre^nt 
or potential sexual problem, and penalties for illegal traflicldn<^K%h- 
tas and ganja are much lighter than those applying to opium oivpsv- 
r no tropic drugs which the government considers much great erJdnugers, 
Ijidcr the I)angerous Drugs Act of 11W0 penalties for illegal t.rn ffick- 
mg in ganja and eliaras extend to a maximum of three vea ^imprison- 
ment. but under Customs regulations or .some other provisions of In- 
dian law it is possible that more severe penalties mav bo imposed. 

It should be stressed that marihuana has been and rout nines to be 
used in many countries, particularly the underdeveloped ones, for rea- 
sons that are di lie rent from those of the present day North American 
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user As late as 19<>5, for example, a well known Indian author pleaded 
for the retent ion of tfnnja as part of the Ayurvedic armamentarium of 
Indian medicine, since other more modern drugs were simply not avail- 
able. in the, vilnges. In a current NIMH sponsored study in Juiunicn or 

chronic cammhis users, the researchers have remarked that over and 
over again they encountered subjects who had never used any other 
medication including aspirin, (Innjn, lor them, was an all purpose, 

drug. . , , . , .. 

Modern observers point to tlm fact that m India laws against the 
selling or use of churns are most loosely on forced in cities, such as 
(’alcidta, with the greatest problems of overcrowding, malnutrition 

and othersocial ills. . n 

Although there- has been all apparent decrease m the overall con- 
sumption of cannahis, there is some evidence that India is not nmnnne 
from the rising use of drugs hy students which is characteristic of 
many ot her count ries. 

ThaUtmd 

In October of 1071, the Ministry of Health of Thailand imnoiinecd 
a sweeping new program to deal with drug abuse widen included * ( ) 
an intensive survey of drug producers, (2) a possible new anti-drug 
law, and (:l) a crash education program. Apparently the concern ot the 
cavern incut lms I wen aroused by press re])orts of the growing use of 
stimulants and tranquilizers hy students and more particularly use 
by females of a sedat ive drug called Isouox. , 

' Thailand has long had a problem with opium addiction, especially 
among elderly Chinese and some of the hill tribes. I o the extent that 
opium derivatives are becoming a problem, most are probably rendered 
from raw opium produced within the borders of 1 liailand. l ugb giaui 
white heroin is too expensivi for the vast majority of Thai users and 
there is probably little produced within the country for indigenous 
consumption. The government has m the past employed extreme puni- 
tive measures for the heroin producers who have been caught includ- 
ing summary execution lx* fore a tiring squad. 1 hesc earlici lueasuies 
seemimdv have been effect ive. in reducing the number of heroin pro- 
ducers lii Thailand, but many have simply moved their operations to 
Laos where the laws arc much less severe, and to Burma where large 
wild frontier areas along' the border with Thailand and Laos are 
simply beyond the effective control of the government in | Rangoon. 

The production of opinimw.is barred ten years a«ro in 1 hailand and 
marihuana production liar. Ik en illegal since ITU. The illegal produc- 
tion and use of opium has, up until now, been the primary drug abuse 
problem in Thailand. Most of the opium users are extremely poor and 
treatment facilit ies are inadequate. 

I ' irt n am 

In l Op) the French authorities prohibited the use, possession ami 
trallieking in opium, certain of its derivatives and marihuana trailiek- 
i„«r. In P.M5C5, the United States Bureau of Customs began an advisory 
prTjgram to the Vietnamese government. Although there had l>oon 
eviihmec from the. beginning of the use of marihuana by l .S. troops, m 
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THE MATERIAL AND ANALYTICAL 
METHODOLOGY 

Plant Material 

There scorns to 1)0 amoral agreement that the material ( ailed mari- 
huana in Nort h America comes from a single species, Cannabissafira L . 
However, analytical studies have revealed so many morphological and 
chemical differences anion" plants grown from seeds of dill'erent 
variet ies t hat it is probable t hat the species has not yet stabilized (!)).' 
Marihuana consists of a dried mixture of crushed leaves and flowering 
to[)s (with or without the inclusion of stems and seeds) of the Indian 
hemp plant . The plant is an herbaceous annual which "rows readily 
in temperate and tropical climates in many pails of tiie world and 
reaches inatunition in 1-5 months, (\annabis i* usually dioecious, i.e., 
it has separate male (staminate) and female (pistillate) plants, hut 
some variants have been reported to he monoecious. The flowering 
tops ol the.. female plant secret a clear, varnish-like resin which when 
collected is ’’hashish. v There has been some confusion regard in" 
the word “hashish. Although it is widely used i»s the designation 
for the collected resin, in some countries of A frier and Kurope it has 
been used much more loosely and thus it may a,/j>!v to a concentrated 
extractor any (annabis preparation. Pnbl icat ions on hashish do not 
always clearly specify the characteristics of ti e material used, such 
as origin, type (pure resin or others), source (confiscated or colli ted 
under controlled conditions). This eventually leads to confusion and 
makes it dillieult to compare data between di tie rent laboratories. 

Contrary to previous beliefs, all the parts of the plant, including 
the leaves, contain psyehoaetive principles (eaniuihinoids). There is 
now convincing evidence that th^se^umiuhinoids are present in male 
as well as female plants (ftt), 15). However, in a given plant, the canna- 
binoids are most abundant in the flowering tops and the bracts, the 
young, small leaves surrounding the seeds. The percentage of act ive 
principles per dry weight of plant material decreases in the following 
order: bracts, flowers, leaves, smaller stems, larger stems, roots and 
seeds (15). TVuig a scanning electron microscope, Kairhairn recently 
demonstrated that the cunnabinoids are not restricted to the glandular 
hairs as was usually assumed, but are also present in "sessile glands*' 
(12). Typical stalked glandular hairs were found in large numbers 
only on tiie braetcoles and at the base of the small bracts subtending 
them. However, on the other leaves, which contained cunnabinoids 
and where no glandular hairs are present, lie noted the presence of 
numerous large spherical sessile glands, which function as excellent 
storage containers for eunnuhinoids. These* glands were found intact 
in the carefully air-dried plant after two months of storage at room 
temperature. 
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This variation in tin* percentage of active* principles bet ween tin* 
diffemit parts of the plant emphasizes tin* importance of the mode of 
preparation of marihuana. A carefully "manicured" sample contain- 
ing mostly (lower tops and hracts will hi* more potent than another 
sample from the same lot which contains mostly leaves and a hit'll 
percentage of stems. 

I o insure standardizat ion of samples dist ributed for research, mari - 
huana grown under contract by the National Institute of .Mental 
ITealth ( I ISM— 12-70-101)) for (list rihut ion to researchers is always 
passed through a 10-mesh screen, eliminating most of the stems and 
seeds. 'This marihuana comes from dill'cri'iit hatchesof various compo- 
sit ion ( low and high MU' content*) and is hi ended to insure a standard 
|K*.rcent age of cannahinoids. usually 1.5-2',? I Jelta-tMel rahvdrocan- 
nahinol, 

Chemical ( -om position of f’<nniabis 

I Ik* composition of Cannabis is ijuite complex. It is onlv ncentlv 
that availahil itv of modern separative and analytical techniques has 
allowed resell re hers to isolate and elucidate the structure and absolute 
con figuration ol the. active principles ol Cannabis. Two reviews of its 
chemist rv are ijuite. current (.**1,38). 

Cannabis constituents are. divided into two major elassilieat ions : 
1 -he cannahinoids, which cont ain most, of the act i ve principles, and t he 
non-ca mi ahinoids including waxes, starches, tcrpeiics, oils and traces 
of other identified or nonidentilied materials. Among the noh-ean- 
nnhinoid materials, twenty-three inonoterpenes. the volatile const it u- 
ents ol Jresli marihuana, have recently been identilied bv a gas chrom- 
atography method using a capillary column (1). 

Other identified non-ca miahinoida I materials, such as alkaloids and 
nitrogenous bases (25, 15) are found in such small amounts in the plant 
that, their importance, in terms of the total elleet of marihuana on 
health remains to he demonstrated. For many years a mixture of 
unidentified tetrahydrocannabinol isomers was: assumed to be respon- 
sible for the activity of ('aniiabis (48). It. was not until 1!)(U that, 
the. isolation and structure of the active constituent of Cannabis, the 
I )elt a -S)-l et lull vd roeaiilial >i Itol , was described by (iaoni and Meehon- 
lam (IS). In a recent publication ( ID), these authors review die full 
details of their work on isolation and elucidation of the structures .,f 
Delta 4)-tet rahyd rocaiuiabiuol (the major active component of mari- 
huana) and of three minor cniinahiiioids: camiahigerol. eaniiahichro- 
i»eno and caimabicydol. Kxtraction of eonliseatcd hashish “soles” (at 
least, one year old) with petroleum ether showed that there are at 
least lour principal groups of related chemicals present i n the resin 
of the plant. The, first of these, the aromatic fraction, contains a single 
chemical, cannabinol (CBN) ; tile second group is represented bv file 
presumably active component*, the tetrahydro-derivat i ves of camiabi 
nol of which there are at least two: the Delta-0- and the Delta-S- 
tetra liyd roc a nil a hinols (I)elta-f>-TIIC and Delta-STIK 1 ) ; the third 
group contains tile two-ring resorcinol analogs known as the eannahi- 
diols (CUD); the fourth group contains the carboxylic analogs of 
file. above three. 'File first, three. groups are found in the neutral fra«- 
tiou of the petroleum extract, the last group, the carboxylic acids in 
the. acid fraction. The amount of neutral cannahinoids found in vari- 
ous samples of hashish is indicated in 'Fable 1. In these hashish sam- 
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pies, Meeh/uhnn could not. detect Della-S-TIIC. the isomer of Pelta- 
9-TIIC. Tlio presence of this tetrahydrocannabinol in marihuana has 
been reported by others, hut the ratio of Dolta-STI 1C to Peltu-9-TIIC 
varies from 1 : 10 to 1 :1()0 or even lower (29). Part of the problem in 
quantifying the amount, of Delta-STIIC lies in the dillieulty of milk- 
in^r a good separation by gas chromatography between the Delta-!)- 
and Delta-S-TUC |H>aks. as these compounds have very close retention 
times. 

The structure of Cannuhidiol (CBD) was elucidated before that of 
t he ])elta-9-TlIC. Re-investigation of t lie photoreaet ivity of ('HD has 
shown that irradiation of ('HD is cyclohexane led to eyelization of 
('HD to Delta-9-Tl IC (13). Although the same 1 authors have proposed 
( 'HD as a precursor of Delta-9-TI K' in tin* plant (31). they do not Im>- 
lieve this reaction to be of any importance to explain conversion of 
( 'HD into TI IC. If such a reaction did in fact take place, intermediates 
would he found which have never, so far, been isolated from natural 
sources (43). CHI) is always present in the plant in detectable amounts 
and there seems to be an inverse relationship between the amounts of 
Delta-9-THC and caimahidiol present in the. diil’erent varieties. This 
finding led Waller, Dooreubos, and their group to classify Cannabis 
sativa varieties into two chemical “phenotypes’’ according to eaniia- 
binoid content; the drug type and the fiber or hemp type (52,8). The 
drug type has a high percentage of Delta-9-TIiC and the ratio Delta- 
9-TIIC-t-CBN/CBD is greater than 1, The hemp tvpe contains a 
higher percentage of ('HD and the ratio I)elta-9-TIIC4-CHN/CHD 
is lower than 1. 



TaiilK I. — Content in IJuxhinh of some natural neutral ('annabinoiiln ( 10 ) 



(IVrcvnt ylt'hl In various samples) 

(‘amiabidiol 

Delta-O-TllC (Delta-l-TIICt 

(‘annahii: •! 

Camiahi^erol 

(‘uiiiiuhii’hroincne 

('annaldeyelol 

I)eltu-S-TlIC (Delta-WniC) 



. 3.74 ( 1 . 4 ) ( 2 . 5 ) . 

- 3.30 ( 1 . * 1 ) ( 3 . 14 ). 
. 1 . 30 ( 0 . 3 ) ( 1 . 2 ). 

. 0 . 30 . 

. 0 . 10 . 

. 0. 11. 

- Not detected. 



Until 19(>3, the only eannahinoid with a fully known constitution was 
eannahinol (CBN). It is present in hashish and in some samples of 
plant material (Brazilian) in sizeable amounts (greater than 1%). 
It. seems to increase with the age of the sample as Dclta-9-THC is 
converted to CBN. 

Recently new constituents of hashish hav" been identified and found 
in sizeable amounts in some samples of h. .tish of Eastern (Pakistan- 
ian) origin (50, 19a, 35, 51). These compounds are tctrahydrocnnnnbi- 
varin,cannabidivarin and cannabivarin, the propyl homologues respec- 
tively of TIIC, CBD, and ('BN. These homologues nossess a propyl 
CJI 7 side chain instead of a C 5 Hu amyl side chain. They are reported 
to 1)0 present in such sizeable quantities (15.8%, 5.7% and 12.3% re- 
spectively for cannabivarin. tetiahydrocannahivarin and eaimabidi- 
varin) that they may influence the biological activity of the hashish 
samples. Although tetrahydrocannabivarin has been shown to be five 
times less potent than Dclta-9-THO in the catalepsy test in mice de- 
vised by Patou, it is more polar than tetrahydrocannabinol, and this 
characteristic may influence resorption, onset of action and formation 
s 
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of polar metabolites in man. Using sophisticated gaschroniatography- 
niass spcct rometry methods, Vice et ah, in addition to the propyl de- 
rivatives, identified methyl analogs of Delta-O-THC and CBN in a 
Brazilian hashish sample and the methyl side chain analog of CBD in 
a Lebanese sample. They have named these side chain methyl analogs: 
Delta -1-tetrahydroeaiinabioreol, cannabiorcol and cannabidiorcol 
(51). 

Nomenclature 

Adding to the complexity of marihuana chemistry, two different 
nomenclatures are presently used with about, equal frequency by the 
various investigators, based on the dibenzopyran or the monoterpone 
numbering systems. Depending on which one is used, the major active 
component of marihuana, for instance, is called either Delta-1 -TITC 
or Dclta-9-TIIO. As new metabolites and cannahinoids are discovered, 
the problem lias become extremely complex. However, there is some 
hope that a solution is near and that a universal nomenclature may be 
adopted. At a recent. (October 25-28, 1071) Cannabis Symposium in 
Sweden 1 , a resolution was drafted, signed by most of the scientists pres- 
ently engaged in Cannabis research, and sent to the President, of the 
International Union of Pure and Applied Chemistry (ITJPAC). In 
this resolution, the researchers asked IUPAC to make a final decision 
on the universal nomenclature to be adopted and agreed to then use 
the recommended nomenclature. 

Structure Activity Relationships in the Cannabinoid Series 

While few cannahinoids have been tested in humans, the structural 
requirements for activity in the monkey are being unravelled (H2, 
JW, 10). As summarized by these authors using the monoterpenoid 
nomenclature, they are as follows: 

1. A benzopyrnn-typo structure with a hydroxyl group nt the S' aromatic posi- 
tion and an alkyl group on the £V aromatic ixisition seems to lie a requirement. 
Opening of the py ran ring leads to complete loss of activity. 

2. The aromatic hydroxyl group lias to be free, or esteritled. Blocking of the 
hydroxyl group ns an ether inactivates the molecule. 

3. Substitution on the phenolic ring with alkyl groups at Ci. retains activity. 
Substitution at C«, eliminates activity. Electro negative groups such ns carboxyl, 
carboinethoxyl and acetyl at either C«, or C*. eliminate activity. 

4. A certain length of the aromatic side chain is a requirement for activity. 
Branching of the side chain may lend to considerable increase in potency. The 
1,2-diinethyl-heptyl side chain seems to he optimal. 

f». The terj>enoid ring inny apparently he amended considerably. It seems tJmt 
substituents on Ci and C? have to he in the plane of the ring (i.e.. equatorial) in 
order that high activity he retained. A double bond in the terpenoid ring is no* si 
requ ire meat. While Delta-1 and Dclta-U TIIC'.s (in the 3K. 4K series only) are 
active, Delta-5 is inactive; DelUi-3 is active; Delta-1-1TIIC (3,4-cis) is inactive. 

Using the behavioral monkey lest. Mechonlam found that Dolta-O- 
T1IC is the major active component of Cannabis. The acidic fraction 
of the petroleum extract of marihuana containing carboxylnted 
derivatives of the major cannahinoids was found to be inactive. 
However, these acids are iound in a very high proportion in the 
fresh plant and they are deearboxylated by smoking, in storage or 
bv gas chromatography to produce the neutral cannahinoids. These 
acids are very labile compounds and difficult to isolate (40). Lack of 
practical synthetic methods for producing these acids in good yields 
lias so far prevented further evaluation of their biological effects. 
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Structure! activity relationships in a series of synthetic totrnhydro- 
ennnahinols (Adam’s compounds) had also been thoroughly investi- 
gated after intravenous administration of these compounds to ancsthe- 
iized and uiianestheti/ed dogs more than fifteen years ago, hut results 

have only recently been declassified and suhmStted for publication ^ 

(~4). It was found that the two synthetic tetrahydrocannabinol 

which were the most potent were the dimcthylheptyl (DM IIP) and 

the niethyloetyl (MOP) derivatives. Both had a double bond iip the 

(i-A-lOA position of the A ling with an aliphatic side chain in the 

position of the B ring of the dibenzopyran sf rueture. 

Method of of/}/ Used to Test Caanabinoids 

In view of the great mnnher of chemical compounds found in Can- 
nabis sativa, it became accessary to develop accurate methods to 
quantify these components and to test their biological activity. 

A. 1UOASSAYS 

They are mostly qualitative or semi-quantitative. Originally two bio- 
assays were used :the rabbitt corneal arreflexia tost developed by Gayer 
, «nd the dog ataxia test. More recently, Patou developed* a catalepsy 

test in mice (41a) and Truitt (48a) lias developed a series of be- 
havioral tests which can be used as an experimental model of mari- 
huana effects. However, some of these tests require largo doses of com- 
pounds which produce neurological deficit and may reflect pharma- 
\ cologic effects of Cannabis without direct, correlation with the psycho- 

active effects observed in humans at much lower dose levels. The semi- 
quantitative' test developed in monkeys by Edery and Mcchoulnut 
has been used to study structure activity relationship in the cannn- 
hinoid series. A major advantage of this test is that the threshold 
dose for effective compounds, such as Dclta-9-TJIC, is about 500 
micrograins/kilograins, which is about in the same dose range as 
demonstrated for psychoactive effects in man (10). 

B. AN^TYTlCAI, MKTllODS 

All excellent review of the state of the art in the analysis of mari- 
huana lias been recently published (44). Before considering the ana- 1 

lytieal procedures per se, it is important to discuss the methods for 
preparing the samples for analysis. 

a. Pee pa ration of Extracts . — The main cannabinoids are essentially 
neutral and noil-polar compounds, and petroleum ether and hexane 
have been the solvents of choice for their extraction (10). However, 
other has been used recently to extract some of tile iiioi’e polar metab- 
olites (28). Samples of human and animal origin are handled some- 
what diflerently. In serum, direct extraction with heptane, followed 
by evaporation under reduced pressure, has been used (28). After 
incubation, the samples are then extracted with petroleum ether, con- 
centrated by evaporation and subjected to analysis. 

b. Anati/t Jr(tl Methods . — Color tests such as the Duquenois-Eevine 
test and the Beam test have been routinely used over the past;, several 
decades as chemical tests for the qualitative identification of mari- 
huana. The Beam test lias the advantage of being fairly specific as only w 
two plants (rosemary and salyia) and one chemical gave faintly posi-* 
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tive results in tests of oyer 200 plants and chemicals. But the disad- 
vantages of this test a re its lark of sensitivity and the fact that it only 
measures ; caunabidiol and does not give a positive reaction with Delta- 
D-TIIO. The Duquenois test is more sensitive than the Benin test but 
can also give false positives. The danger of false positives with the 
color tests and the microscopic tests has recently been pointed out by 
Fochtman et al. ( 1G). These investigators found out that products as 
widespread as coffee and spice substances may interfere with chemical 
tests such as the Duquenois-Levine test. They. recommend that further 
identification bo made by thin layer- (TLC)" or gas liquid-chromatog- 
raphy (GLC). Therefore, to increase accuracy, it has become gen- 
erally accepted that these color tests should he performed in conji ir- 
tion with a microscopic test for physical identification and with a '1 LC 
or GLC test for quantitative evaluation of the various cannahinoids 
(5). Microscopic identification must he carried out by experienced per- 
sonnel since numerous other plant materials enn "be confused with 
marihuana because of similar microscopic appearance (37), For many 
years, paper chromatography was the method of choice for determining 
the relative concentrations of the various cannahinoids in marihuana. 
It has now been replaced by thin layer chromatography and gas liquid 
chromatography. 

In most of the recent papers, Fast Blue B (Naphtanil Diazo Blue B) 
has been used as the reagent to develop the color of the various canna- 
hinoids on thin layer plates (44). The TLO techniques can be divided 
into three major systems. One system employs plates of silica gel im- 
pregnated with dimethyl forman ids and uses cyclohexane as an element. 
It has been used to analyze plant extracts (2(>) and to determine can- 
nabis metabolites in urine ((>). Others employ silica gel-silver nitrate 
plates to determine the various cannahinoids in plant extract (21). 
Many different, solvents were used but benzene (40,44) seems to give 
the best, results. The limit of sensitivity appears to be on the order of 
O.Ofimg for THC with this method. Finally, others used untreated silica 
gel plates and a mixture of solvents (31,2*8). Mechoulam uses a solvent 
mixture of pentane and ether to determine cannahinoids in plant ex- 
tracts and Lcmbergcr a mixture of hexane and acetone to study TITC 
and its metabolite in human serum, urine and feces. 

/ c. Gas Chromatography is now extensively used for the analysis 
Ljpf^TalTnabis extracts and in most cases effective separation of the ma- 
jor components has been obtained. Analyses can be done by injecting 
an appropriate aliquot of the extract directly into the gas chroma- 
tography and determining the constituents by their retention times. 
Direct combination of gas chromatography with infrared spectropho- 
tometers and mass spectrometers (51) and indirect combination with 
paper chromatography and TLGHaye been used in identification of 
many of the constituents of marihuana. The difficulty encountered in 
using the gas chromatograph alone, in identification of samples is that 
only one parameter of a compound, its retention time, is being deter- 
mined. Another difficulty is that the carboxylic acids of the cannahi- 
noids, present in the fresh plant, are automatically decomposed at the 
GO analysis temperatures and do not give a peak. This has the advan- 
tage of giving the total cannabinoid content which is absorbed by 
smoking, for instance. But it is a disadvantage if knowledge of the 
components as present in the fresh plant is required. For these reasons, 
'Paris, using densitometry after separation by TLO, has developed a 
new test for quantitation of caiinabinoids, especially the acids (41, 13) . 
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TLC also lias been used to detect compounds which ha ve very different 
retention times from the main cannabinoids and therefore can !>o 
missed by GLC (34). These problems with GC can be at least partially 
resolved by the formation of derivatives, such as trimethylsilyl and 
fluoracetate and methylated derivatives. 

The formation of trilluoroacetic, trichloroacetic (30) and hepta- 
fluorobutyrie derivatives of THC or of its metabolite allows the use 
of the increased sensitivity of an electron capture detector and may 
lead to the gas chromatographic determination of the TIIO metabo- 
lites in biological samples. 

A new method of centrifugal chromatography which has provided 
rapid qualitative analyses of components in extracts of marihuana 
and hashish may also prove valuable for the quantification of cannahi- 
noids in the urines of marihuana smokers (42). 

So far it has not been possible to quantify cannabinoids in human 
biological material except by using radiolalielled materials and count- 
ing the radioactivity. In order to avoid administering radioactivity to 
humans, attempts have been made to use fluorescence analysis for the 
determination of ITIC by making highly fluorescent derivatives with 
either maleic acid or dansylated derivatives (3, 17). Unfortunately, 
these methods are not yet sensitive enough to detect the very small 
amounts of cannabinoids present in the plasma of marihuana smokers. 

Another innovative approach ;s also being pui*sued by various 
laboratories, i.e., the development of an immunoassay for detection 
of marihuana in biological fluids. Antibodies generated by a I)elta-9- 
TIIC a zo derivative have been found to react with native Dclta-9- 
TI1C. Fluorescence quenching of antibody and fluorescence enhance- 
ment of liaptene provided quantitative standard curves in neutral 
aqueous solutions (20). It is probable that a workable procedure for 
T1IC immunoassay will be established within the next six months. 
The question remains: will it be specific enough to discriminate be- 
tween eaiinahinoids and their metabolites or will it be only a rapid 
detect ioiO test which must be complemented by (JLC to obtain dis- 
crimination between the various cannabinoids' 

Impurities and Mislabelling of Plant and Synthetic Material 

In addition to the complex question of the chemical composition 
of Cannabis sativa L., which has been treated in some detail in the 
previous section of this report, the issue of impurities (additives, 
dilutcnts and contaminants) in plant material and mislabeling or false 
claims made about plant or synthetic material must be lonsidered. 
Currently, little is known about either aspect as it u fleets physical 
and psychological reactions. 

Conceptually, three major questions exist : 

What. is the nature of the problems of impurities ami mislabelling in marihuana 
plant material and synthetic ea nimbi no id compounds? IIow frequently do these 
problems occur and what patterns or correlates exist with regard to impurities 
and mislabelling? 

IIow important is the absence of systematic quality controls of illicit mare 
hiiana? Do impurities and mislabelling have harmful consequences for health? 

IIow does this question affect other areas, either directly through the nml for 
treatment of adverse reactions, educational efforts, performance of chemical 
analysis of suspected specimens or indirectly by contributing in some measure to 
all aspects of the marihuana problem? 

Marihuana from street sources, as compared with standardized 
material, has more variable levels of Dclta-9-TIlC and is typically 
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of rather low potency. Therefore, most naive users and many experi- 
enced users have diflirulty detecting the absence of active ingredient 
and the presence of substituted material. Testing of leaf material by 
sight or sensation is unreliable. Many substances resemble marihuana 
well enough to confuse users as to their identity : oregano, tea, catnip, 
parsley, rosemary, lawn grass, etc., are commonly found in specimens, 
claimed to be marihuana. Whether used as a substitute, tiller, cutting 
ageijt or adulterant, the material is often "hen away or sold without 
knowledge of the buyer-receiver. The degree to winch mislabelling 
occurs is limited only by the audacity of the dealer giver and the 
naivete of the buyer- receiver. 

No reliable evidence has been found to support the existence of ''syn- 
thetic grass*’ on t lie street, although speculation about, its availability 
goes back several years. Capsules, powders and tablets have been sold, 
and consumed in the belief that they were "synthetic, marihuana:*' 
in many eases the drug has turned out to be phencyclidine hydrochlo- 
ride commonly referred to as POP or the “"peace pill.** A pos- 
sible. reason for this is that with synthetics, verification of contents is 
even more difficult than for plant material. 

The issue of impurities and inisluliclling of plant and synt het ie mate- 
rial affects research, education and treatment. Plant material used 
in early marihuana research not only varied in percent Delta-b-THC 
concentration, but some of it Contained other substances, such as fatty 
acids not usually present in the plant. Some of the doubtful results 
of early research may have been due to this. At the present time, we 
are unaware of any studies which arc, employing addit ives in deliberate 
fashion to determine how responses may be affected. 

The question of impurity lias direct hearing on drug education 
efforts, in a recent article on tin* contents of- illicit drugs ( lb) Smith 
stated : 

The use of the impurity issue to give clout to educational efforts is welcomed 
by those who have employed traditional health education with questionable 
results. 

Educators and mass media personnel should he cautious in their use of the 
contaminants issue and not involve it without supporting evidence. Kxaggcnitod 
claims and a new mythology about contaminants will only set hack nr undercut 
honest efforts to inform people about drug contents and effects. The fact that 
many young people appear to be more willing to accept this type of information 
makes it more important to proceed cautiously. 

The question of the relationship of the contents issue to treatment 
is complex since at present the number of persons requiring treatment 
because of marihuana use,, with or without additives, is unknown. 
Addition of adulterants may modify a symptom picture or in them- 
selves cause adverse reactions which then may be incorrectly attrib- 
uted to the marihuana itself. 

A dearth of published studies exists \n this area. It is* known that 
there are. several programs around the country and in ('ana da that 
provide drug analysis as a service for the community, parents, treat- 
ment agencies and drug educators. The coordination of these pro- 
grams, including the collection and analysis of data obtained in each, 
would lx* of valuable service to the community. 
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PRECLINICAL RESEARCH IN ANIMALS 

This section summarizes a wide range of investigations in animals 
that are designed to study some of the implications of Cannabis ad- 
ministration in mail. Progress has been significant this year in the 
toxicology, metabolism, nenro pharmacology and behavioral areas. 

Most of the earlier information on the pharmacologic actions of 
marihuana in animals and man was concerned with the behavioral 
effect of Cannabis extracts which were usually of imdeiined potency and 
were given in unknown amounts. This made it extremely difficult to 
interpret much of the animal research on marihuana prior to 19G4 
when the active principle of marihuana, the Delta-9-TII(\ was iso- 
lated. With the availability of pure compounds and of dosage forms 
of known composition, reports on the neurophysiological and bio- 
chemical, as well as behavioral effects of Cannabis are now rapidly 
appearing. During the last two years a number of books (31a, 1 53), 
reports (33,44) and reviews (7, 25,30,47, 5S), and symposia (three in 
the United States, three in Europe) have summarized and consider- 
ably clarified the preclinical effects of Cannabis. Publication of these 
conferences is in progress. 

In the toxicity area, studies in animals have shown that the margin 
of safety between the lethal doses and the pharmacologically active 
doses or cannabinoids is large, and that Dclta-9-THO and Delta-8- 
THC could be safely administered to man for Phase I and early Phase 
II clinical studies. 

Research on the metabolism of marihuana in animals has shown 
that cannabinoids disappear very rapidly from the blood, and that 
metabolites are formed which remain in the body for a long time. A 
great number of metabolites have been found in v/ro and in vitro hnf 
their possible relation to the psychoactive effects of marihuana remains 
an area of important investigation. This hopefully will be accom- 
plished in the fiscal year 1973 when practical syntheses for new com- 
pounds are developed, making available snflieient quantities of these 
metabolites for controlled clinical and preclinical studies. It is well 
established now that the effects of the tetrahydrocannahinols on the 
central nervous system are. complex and that these compounds show 
a mixture of stimulant and depressant properties. 

'As the synthetic Delta-9- and Deltn-8-TMC have become available 
in larger amounts through the NIMH drug supply programs investi- 
gators have been able to study the chronic and t lie acute effects of the 
tetrahydrocannahinols. Chronic studies have shown that different be- 
havioral patterns develop after repeated daily administration of the 
same dose for one month and more, and that tolerance develops rapidly 
to some of the effects of the tetrahydrocannahinols. It should again be 
emphasized that the dose levels frequently employed in animals (to 
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test the limits of toxicity, foi instance) arc often much higher than 
I hose used by humans, ami that the methods of administ ration may he 
suhstant ially di tie rent. Nevertheless, prcdinical testing is essential for 
ail understanding of the mechanism of action of a cl riitr and for devel- 
oping useful clues to fruitful lines of investigation in man. 

Sol v’/f/ v anti Routt s of Ail mini&t ration 

Because ol its extreme insolubility in water, the administration of 
pure cannahinoids in animals is very dillicult and requires the addi- 
t ion of such materials as emulsifiers, suspending agents or solubilizing 
vehicles which may have pharmacologic elleels of their own. 

Kc.se a re'll on the development of suitable agents for administration 
of ( ’anna his in chronic st udies was earied out under an N I Mil eont ract . 
The study showed that the best solvent for an oral preparation (with a 
concentration of Tl l( 1 greater than 1 ( ( ) is sesame oil/ Stock solutions 
oi riK 1 in sesame oil were found to l>e stable for months, and could 
he used directly for oral administration or for formulatin': inject a hies 
(ol). Kmulsions for parental use could be obtained by dispersing: 
I IH ■ in various agents, such as in sesame oil (51) Tween -80 in saline 
(50), polyvinylpyrrolidone (15), plasma lipids (12), bovine serum 
albumin (15,25), lipacinic serum (5). To alleviate the irritant e fleets 
of organic solvents, a water suspension has also hern proposed, lor in- 
traperitoneal injection of Pelta-D-TIK 1 . However, the. eouipoinul pre- 
cipitates out when it comes in contact with metal (48, ID), ('ompnring 
the acute eflect ol Pelta-D-TIK 1 in four different vehicles on the same 
|>liannaeolo<:ieal end-|xoint, Sofia et al (55), concluded that absorption 
f 1*0111 the. peritoneal cavity depends on the solvent used, and that a sus- 
pension of 10 percent, propylene-glycol and 1 percent Tween-80 in 
saline seems to he the vehicle of choice for TIK 1 administration by this 
route. Delta-O-TIK' suspended in 1 percent Tween-St) saline or in 
bovine sennit albumin-saline was not absorbed from the peritoneal 
cavity. 

The route of administration has proven to he critical in determining 
I he quantity of cannahinoids absorbed and their effects. For chronic 
studies, the oral route of administration seems to be the preferred 
route. Although it is not the usual route of self-administration of 
marihuana in man, quantitative comparisons of dose levels can be 
made, between oral and smoking studies. Kveirt hough some primates 
can be taught to smoke, this is not a convenient wav to administer 
marihuana chronically. Smoking devices (masks) have been devel- 
oped but the smoke is mostly inhaled through the nose by the animals 
in a manner different from that in man. In addition, in smoking 
studies it is dillicult to accurately measure the dose administered in 
the absence of quantitative tests for the determination of cannahinoids 
in blood and plasma. 

The intra peritonea I and subcutaneous routes of administration 
should probably be avoided in chronic studies. Although measurable 
pharmacological ami behavioral clleets do occur after intrnpcritnnca! 
administration of relatively large doses, autoradiographic studies 
(27, *28) have shown that radiolabeled Delta-O-TIIC administered in- 
t ra peritoneal I v remains in the abdominal cavity, with little absorp- 
tion and distribution to other tissues such as the central nervous sys- 
tem, while the same dose given int ravenously or by inhalation wasdis- 
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tributed rapidly throughout tlu* body (20). In other studies, 30-duy 
int raperitoneal administration of either Delta-9-TIK 1 or a marihuana 
extract, produced chronic dilluse chemical peritonitis, lesions and ab- 
scesses in muscle, subcutaneous tissue and skin of the ventral region 
of ruts (55). In the same study, ruts, treated orally or with vehicle, 
controls did not show these changes. I )ose- related dermal irritation 
and granuloma formation was also noted in rabbits after oO days of 
daily subcutaneous administration of I )clta-!)-TI I( \ 

Toxicity- Sitdiks 
Acute Tonicity * 

Recent availability of sullieient quantities of pure Delta*!) and 
Delta-S-tetrahydroeannabinols and of a marihuana extract of well 
delined composition has permitted systematic studies of the acute and 
chronic toxicity of marihuana and synthetic eannahinols. These new 
studies have eonlirined previously reported observations (;>7) that 
Inigo single closes of eannuhinoids could he administered to various 
animal species by the oral or inlraperitoneal route's of administration 
without causing death. Single oral doses of Delta-!) or Delta-S-TIK' 
as high as 525 mg/kg in clogs and 1.050 mg/kg in monkeys were lion- 
lethal (57). 

(Comparison of the acute toxicity of Deltn-9-TIK 1 in rodents (mice 
and itfets) by, three, dill'cmit routes of administration (i.v., i.p,, oral) 
has shown that Delta-9-THP was 20-30 time's unore toxic when 
given intravenously than when given orally, (iiven i.p., it is about 10 
times less toxic than given i.v., but slightly more toxic than when 
given orally (•!!), 57). The LD 50s in rodents (lethal doses in 50 r /c of 
the animals) were 20 — 10 mg/kg for i.v.. 100 mg/kg for i.p., and be- 
tween 700 mg/kg to 1.-I00 mg/kg orally, depending on species and sex. 

In other species (dogs and monkeys), it was not possible to obtain 
an TjI) 50, but the minimal lethal dose wasalxmt 1 (im/kg orally. This 
lack of toxicity may have been partially clue to poor intestinal absorp- 
tion. When a comparison study was done in which the. three, com- 
pounds ( Delta -9-TIT(\ Pelta-S-TIK \ and extract) were given orally 
or intravenously in 3 species (nits, dogs and monkeys), Delta-!)-TII( - 
was found to be*, more potent than I)clta~S-TI I(\ Death was rapid 
( within 5 minutes) after intravenous adininiat ration, and delayed from 
10-72 hours post administration when the eannuhinoids were given 
orally (57, 18), By the oral route. Delta 9 T1IC is more toxic to fe- 
male than to male rats (50). The. response in animals after oral ad- 
ministration of the pure compounds and of ('ununhis extracts are very 
similar to those in animal smoking experiments. Theses signs include 
hyper-motility, muscle, tremors, hyper-sensitivity to. sound and seda- 
tion. The monkeys also exhibit a characteristic huddled posture that 
has been used as an end-point for characteristic 1 marihuana activity. 
Death is usually preceded by severe hypothermia, ataxia, stupor, loss 
of righting reflex and dyspnea progressingtonpnea. 

f !/t ron ic Toa'ici ty 

This year, for the lirsl time, the results of repeated administration 
of eaimabinoids over periods of t ime ranging from 30 to 119 days were 
reported. In interpreting the results of these chronic toxicity data, one 
must remember that, in subacute and chronic toxicity studies, the doses 
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administered* although smaller than in acute* studies* are much larger 
than the*, psyehoactive human doses, For instance*, the human oral dose 
of marihuana which product's psyehoactive effects in man varies frpm 

200-500 mirrogram/kg, 'Thus, a 50 mg/kg dost* in animals is about \ / 

100-250 t imes greater than the effect ive human dose. 

. In view of the high doses needed to produce toxicity in animals with 
eannahinoids and the large (juant it ics of com j>ounds needed for t hese 
l experiments* toxicity studies have*, had to he limited in t inn*. The long- 
est toxicity studies have been performed under rout met with the 
NIMII and lasted 1 10 days. Oral doses of Ikdta if and I )eltn s Tl K ' 

(50-500 mg/kg) and marihuana extract were «ri von to rats, ('anna- 
hinoids exhibited a himodal pattern of toxic’ty. Initial changes indi- 
cated ariose related generalised depression similar to that observed in 
animals treated acutely. This initial depress! cm was manifested as in- 
activity, slow movements, wide stance, weight loss, hy|x>t hermia and 
hypopnea, Approximately 72 hours a fter the. init ial treatment, the rats 
start(*d to exhibit tolerance to those depressant (‘fleets and Itecame more 
active, r TI i is enhanced activity was manifested as increased exploratory 

behavior, grooming, and motor act ivity. Later, t hose rats became hyper- ; 

irritable* exhibited fighting and had to Ik* placed in separate single 

rages to avoid further wounding of cage mates (5fi). As tlu* hyper- 

irritability increased over time, tremors and later clonic convulsions 

occurred in increasing numbers of animals. Using rats which were food 

deprived, Darlini found a similar increase in aggressiveness (10). 

I )r ii g- related histopat hologicnl changes observed at autopsy included 
hypoed hilarity of l>oiie. marrow and sple(»n and vacuolization and 
hypertrophy of the adrenal cortex, in monkeys, some tolerance to de- 
pression followed by h y era ct ivity was noted hut it was less marked 
than in nits. 

Initial weight, losses and significant decrease, in the* rate of weight 
gain W(*re reported by many authors. The peak for this effect occurs 
within 2-S days after the first administration. After a we( ; k, flu* 
animals resume «rsi i uin<; weight hut at a lower rate than control groups. 

This effect on laxly weight gain has Ik'cii correlated by some with a 
deeivase in food consumption (Id), ()tlu*rs have not found such a 
correlation (50), 

A 2S day subacute toxicity study was also conducted in monkeys 
•riven 1 )clla-9-TI 1C by the. intravenous route* a( doses of 5, 15, and 15 
mg/kg/day (11), Fifty per cent of the animals in thcdiigh dose group / 
tl icM 1 in flu*, middle of the study as a result of acute hemorrhagic 
pneumonia. Behavioral, clinical and hematological changes weivsimi- 
lar for monkevs t rented with single or 2S daily doses and included dose 
related sedation, huddled posture, hradypnea, hypothermia, brady- 
cardia, weight- loss, const i pat ion, anemia and increased BSB retention. 

'These, effects increased over a period of days, but. tolerance eventually 
developed, Tlu* delayed deaths, indicative of cumulative toxieitv, and 
the appearance of edema, Ulceration and fibrosis at injection sites in 
tlu* eannahinoid treated groups (but not in vehicle controls) were the 
major toxicological differences between the single and 2S daily treat- 
ments. 

Teratology ( Preclhiical) 

The effects of marihuana on pregnancy and the newborn -are st ill c 

moot. Kx<;gpt fora report in the “lay** press ( IS) of teratology defeels 
in the S(»cond generation of rats subjected to marihuana smoke, no ad- 
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J ditinnaldatn on teratology of marihuana lias lieen reported this year. 

k valuation ol t his report . which so far has not lieen submit ted for pub- 
lication in the seient ilir literature, is diilieiilt as the investigator used 
)na ri In tana I roin con lisca ted supplies of unknown origin and the to >m- 
plete methodology has not ! k*c*i i described. 4 hese studies arc now living 
replicated by the 'same investigator using’ marihuana of standard 
eonijiosit ion. 

Sim*(‘ t ontological problems arc* of primary importance in consider- 
ing the e licet s of marihuana on health, a number of X I M 1 1 -supported 
studies are currently under way to explore* possible* teratologies I 
aspects. 

.1 / eta holism. ( / > rrrf!)ti(al ) 

I hiring the past. year. stuelie*s on tlu* metabolism of eannabis con- 
st itnents have* exerted a pronounced influence on the* course and shape 
of marihuana research. and has be*e*n recently surveyed (59, ,‘k“>). 1 Te- 
chnical research in this area is particularly important because it can 
provide Hues to the* absorption and distribution of camiabinoids in 
ma n. 

Xew data confirming the* Hiemieal structures of the* tetrahydro- 
cannabinol bio-t ransformation products stieh as 11-livdroxy-l )e1ta-S- 
TI I(\ 1 1 hydroxy- 1 )e*lt;i-9-TI K \ 7,1 L-dihydroxy-I )elta-S-TI 1(\ S. 1 1- 
<lihydroxy-i)eltn-9-TIl('. and other derivatives lias I K*e*n very helpful • 
in explaining tile* time course and activity of the drug. The imjMirtnnre 
ot the 1 1 -hydroxy-TIK ■ derivat ive's as direct-acting metabolites in 
producing the* effects of Tll(' on the* brain has be*en of particular 
interest. Also, the* fact that, non-spccilic oxidases in the* microsomal 
portion of liver cells produce* the*, initial hydroxy hit ion steps explains 
the interaction of marihuana with many other drills metabolized by 
these same* enzyine*s. Knowledge of the* chemical structures of the*. 
dihyclroxy-TIIC and other further transformation products (such as 
acids) may shortly produce a basis for ehe-inical de*tenn illation of the 
presence of tlu* cling ill urine* aiiel fe*ee*s of the* users. ^ 

Undoubtedly, further research will yield a multitude of additional 
products, but these derivatives account for tile hulk of the persisting 
radioactivity. Marihuana metabolism research can he divided into the 
phases of absorption, distribution, me*tabolism and excretion. All of 
theses' internet and iiilhieiico one* ajiother, especially when the. ding is 
chronically administered. The high lipopliilicity of THC determines 
many of its characteristics of uptake and hiotransforniation, while the 
more polar nature of the metabolites predicts their excretion patterns. 

a. Absorption . — Although marihuana is usually smoked in this 
country, precliuieal investigators have* typically used other routes of 
adinimstratioii, such as intravenous. iutni]H*ritoii(*al and sometimes 
oral administration. These, routes produce a more quantitative and con- 
venient form of drug delivery even though they are different from 
street use. Although smoke, inhalation is almost comparable to intra- 
venous injection in rapidity of action, a certain percentage of the* 
compound is lost by smoking. There is still controversy about the 
quantity lost in this manner. Foltz ct al (17) found that about 50 
percent to (>() percent, of the drug is lost during pyrolysis, but other 
studies have found still lower |K*rceiitages ranging from 14 to 4 20 per- 
cent (2). These variations in delivery rate are probably attributable 
to dill'civiices in experimental design and to such other factors as the 
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length of tin* hull (“roach") i^Miiain in <r after smoking ami (In* rate 
and temperature of combustion. 

As incut ioned previously (see section on solvents and routes of 
ndminist rnt ion ) , other routes of administration are less eflieieiit and 
lia\‘c* a slower onset ol oil s. Doses to produce comparable effects to 
t Ik* i.v, rout e in annuals are about three times higher for oral and 
five to ten t iiues greater for i nl ra peritonea I acute administration. Very 
poor absorption occurs following subcutaneous application and i.p. 
administration, 

b. I >ist nhutioii, — A number ol laboratories have now confirmed (be 
'cry rapid disappearance of TIIT upon it s absorption into the < i r 
t'u I at ion, I h is a ppea rs to be d lie to its ra pjd conversion to 1 1 -h vdroxy- 
ril(" autl It) a lii*rh rate of npt ake hy neiira I and other lipoidal i issues. 
A ft er a single, administration, aninitial rapid decline of T.IK’ in 
plasma is observed during the first two bonis, followed by a slower 
rati* of decline which lasts for several days fdl.’ro). In the plasma, the 
I i pophil ie 1 1 1 ( 1 is t ransport ed mainly in assoeiat ion with lipoprot eins, 
whereas the more polar metabolite 1 1 -hydroxv-Tlir is bound to 
albumin. 

I ho initial distribution of the dru«r is primarily "overned by tin* 
vascularity of the or"an involved, with the brain receiving a lar"e 
amount very early. Other organs showing hi"Ii levels at this time are 
the liver, spleen. lull", heart and kidney. The put tern of distribution 
is not significantly different when smoke inhalation is compared 
to the inf ra peritoneal route, except for tin* initial retention by tin* 
Inn" follow in " smoking (2(>). 

A special ease of dru" distribution is that of pregnant animals. 
It has been i shown that TIK 1 crosses tin* placental barrier and mav 
produce sizeable concentrations in the fetus (ol, 24. 20). The sig- 
nificance of this transfer of TIK • to the viability of tin* fetus is bcin" 
invest i"ated by current projects. 

A later pi last* in flu* disposition of TIK’ in the body involves flu* 
redist ribut ion of the d ni" from the organs of hi"li early concent rat ion 
to those involving excretory function. Thus, later time periods (after 
sixty minutes) show hijrli concent rat ions of the dru" in the liver, bile, 
gastrointestinal tract, kidney and bhuhh*r. These organs are involved 
in the. metabolism and excretion of tin* dru". An unusual aspect of 
I ITO met a holism is the rcrirculat ion of met abolic products. These pro- 
ceed from the liver via the bile duct and "all bladder into the "astro- 
i n test ina I t ract , when* they are rc aljsorhcd and resecreted in an entern- 
lu*patic circulation ()J2). Two other organs which retsiin excessive 
amounts an* the spleen and adrenal "lauds. Such concentrations may 
result in toxic changes in these areas as shown in rats receiving lnr"e 
doses chronically. 

The special cast* of brain, distribution of TIK 1 and its metabolites 
has received attention during the past year phi). Ili"h brain levels 
of the dni" persist about as loll" as in any other nr<raii. Althon"h in 
this study the rat brain does not show marked differences in area 
distributions, the monkey brain shows an early concentration of the 
radioactive dill" in the "ley matter rather than the more lipophilic 
white matter, especially in the visual and frontal cortex (10). Further 
studies by tliis^roup have shown that tin* hi"h aflinity for the frontal 
and visual cortical areas is due to a metabolite rather than TIIC it- 






93 

self (10). The behavioral significance of this uneven distribution re- 
mains to be established, although the .involvement of these areas in 
tho explanation of the memory* neurological and emotional deficits is 
quite obvious. 

c. Metabolites . — One of the most significant early findings in the 
metabolic research on marihuana was the discovery of 11 -hydroxy - 
TIIC as a direct -acting metabolite (17, 01, 4). Further studies have 
now appeared showing that there is a rapid conversion of Delta-h- 
TIIC to 1 1 -hydroxy- Delta-O-TIK 1 in the liver (32) and in the. lung 
(40a). A correlation has been made l>etwecn the brain levels of this 
metabolite and rat eatnleptie. 0 ( tranced ike) Ixdiavior (23) and in hu- 
mans between euphoria and plasma levels (31): 

The most important aspect of the participation of the NADP1I t 
and O s non-specific, oxidases located in the mierosomes of liver cells 
in the progressive hydroxylation of TIIC is the fact that many other 
drugs are metabolized by these 1 , same enzymes* However, they are 
seldom converted to an active form as is the THC. Thus it. is now pos- 
sible that an interaction of THC with barbitiiratc*s can lie explained 
by metabolic changes as well as neutral synergism. Many drugs which 
are also metabolized by microsomal enzymes such as anti-coagulants, 
anti-diabetic drugs, anti-depressants, tranquilizers, analgesics and 
others should also be examined for their interactions with TIIC* 

Further oxidations of Dclta-9-THC beyond* tho stage of 8,11-dihy- 
droxy-Delta-9-TIIC remain uncertain and need confirmation. A meta- 
bolite hydroxylated on the amyl side, chain has been reported (1, hi). 
An acidic metabolite has been found in urine but its exact nature 
and conjugation will require further study (8). This metabolite, be- 
cause it accounts for such a large portion of the excreted form of 
THC, may be useful in developing chemical tests of Cannabis usage. 

d. Exaction . — The principal routes of excretion for Cannabis meta- 
bolites are through the feces iind urine. The relative amounts of metab- 
olites excreaed via these two avenues vary from species to species. 
The rat resembles man in having a large proportion of the metabolites 
excreted in the feces. This is apparently a reflection of the higher 
activity of an elite robe pa tic recirculation in these species in contrast 
to rabbits, for instance. 

The most important characteristic of the excretion pattern is the 
long persistence of radioactive metabolites for days or even weeks 
following a single large dose in animals and man. Because of this the 
use of Cannabis will bo detectable for a longer period than that of 
alcohol once an analytical determination of the metabolites 
is est ahlishcd. 

In summary, metabolic stndic.s of Cannabis have provided many in- 
sights into the nature of marihuana action. These include the identifi- 
cation of its active moiety, the persistence of its e fleets and a possible 
explanation of tolerance reflecting both the initial decrease and Inter 
increase at higher close levels. 

Central Nervous S if stem Effects 

During the past year, additional evidence indicating both a depres- 
sant and a stimulant ell'cet of cannahinoicls on the central nervous 
system ((’NS) has been obtained. As mentioned previously (toxicity 
section), single doses produce dose related CNS depression but eoii- 
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tiinicel admiuistrat ion over lon«j periods of time (over a month) show 
stimulatory effects. 'This mixture of depressant and stimulant elleets 
may he related to the observations that I >elta~!)-TIIC increases bar- 
hitunito sleeping time as well as potentiates the stimulatory effects of 
amphetamines. An explanation of the mechanism of action of eamin- 
hi nobis will have to take, into aeeoimt their elfeets on brain biogenic 
amines. * 

An upsurge of papers appeared during the past year dealing with 
the elleets of pure TIIC on brain biogenic amines. Two groups have 
repealed that FMC produce* a rise* in brain serotonin (o-hydroxvtrvp- 
t a mine, 1 1 I ). in animals, but authors have disagreed about whether 

the rise was confined to. the I’orehrain^ ((>2) or to the hypotha Iannis 
{•>!). I lie rate ol oil I turnover was also reported to he decreased. 

A slight drop in norepinephrine (XK) brain levels reported by 4? 

I loltzmnu (*t al (-in), has not been confirmed by other groups (2'2*ir2). 

However, by measuring tin* turnover of radio-labeled II 3 — XK, several 
groups have noted si<milieant effects on this hio<jctiir amine. Schilel- 
In-ant et al. (5*2). have shown sliirbt increases in turnover rate, metab- 
olism and uptake* ol norepinephrine. The endogenous levels of XK 
were slightly decreased while t hose of 5- 1 IT were slightly hi<rher than 
controls. The elleets of TIIC on norepinephrine seem to dilfer with 
tho mode ol administration. If TIIC is ^i \*c»n hefoiv the radiolabeled 
compound, there is an increased retention of tritiated norepinephrine 
( IC--XB) (51)), or an increased uptake by brain slices (21). When the 
radiolabeled 1 1 l - X K is equilibrated with the brain first, TIIC causes 
an initial acceleration ol XK turnover ( IK iiT ) . but the drnef has no 
olject when applied to slices removed from the brain, possibly because 
ol an inability to form an active metabolite (121). Isiiii; fluorescence 
methods, two groups have found that , TIIC ingestion increases the 
llnor(*sceiicc» of localized brain areas, particularly the hypothalamus. 

I his increase in fluorescence is believed to be correlated with an in- . v 

creased concentration of catecholamines in these areas* (-lb). These 
findings sii£r«rc'st that TIIC has marked effects on XK as well as 5- 1 IT. 

These studies are highly preliminary. More work is needed to clarify 
I be elfe. sol TIIC on brain biogenic amines and to compare TIIC to 
other | . rlmact ive dru/fs. 

^ Kvideuce of increase in D.VA in rat brain after administration of 
Cannahi; resin has Ik*cii nreviously reported (!)) and was confirmed 
this year at 1 i i <j:Ii close levels of 'FIR 1 ( ) . This may lx* associated with 
t he ticui ochetiiicnl mechanism involved in the production of short - 
tci in munorv loss in man by marilmana which has so. often Ihhui 
reported in the literature. 

The basic neurophysiological and nenropharmaeolo^ical niecha- 
nisms ol marihuana eifeets are still unclear. However, some compari- 
sons bet ween barbiturates (pentobarbital) and Delta-!)- and Delta -*v- 
TIIC indicate that the tetrahydrocamiahinols an* quite different from 
jmrhiturntcs in their effects on the polysensorv areas of the cortex. 

I hese areas are impoi’taut since the»v may he involved in an overall 
integration of sensory in lormat ion. An meuvased responsiveness of 
cortical areas prodneeul by TTICs without the concomitant decrease of 
recovery produced by pcnteibarbitul lias been found by Hovel ( (i) . This 
elTect may be relat.ed to the* chancres in sensory perception caused by 
tlietetraliydrocamiabinols. ’ * 
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A number of new reports appeared this year regarding the elect ro- 
enccplialographie (KKG) effects of marihuana compounds. ( ontirma- 
tion of the appearance of high voltage slow waves in the EKG of 
awake animals came from various studies (13, 30, 3), This disruption 
of the normal waking HKO correlated with changes in behavioral 
pattern and was reported to he present even at low dosage levels of 
cannabinoids. Similar KEG related effects have been reported for 
some hallucinogens such as psyloevhin and Ditran. It is noteworthy 
that the EKG effect is produced by a dose of THO (0.f> nig/kg) 
quite similar to that which has been found to be hallucinogenic when 
smoked by humans. 

Research in a number of laboratories is now focusing on the effects 
of TUG on s|x»cifie brain areas, such as the hippocampus, tin* septal 
area, and the hypothalamus, which arc known to be involved in 
psychoactive effects or body regulatory functions. Molsauc et nl, using 
autoradiography (10) found accumulations of the drug or its meta- 
bolites in the lateral geniculate nuclei, the amygdala, hippocampus, 
and inferior and superior colliculi of the brain at the time of maximal 
behavioral activity in the monkey. Large concentrations in the cere- 
bellum many also relate to the incoord i nation and ataxia observed 
following large doses. 

Behavioral Effects 

The Ixilnivioral effects of the tetrahydrocannahinols were extensively 
reviewed last year (44). The. need for evaluation of the behavioral 
effects after repeated, chronic administration is now recognized, be- 
cause it has been shown that behavioral effects after long-term chronic 
administration are different from those observed after acute 
administration. 

Behavioral studies have been made using observational methods or 
operant behavior methods. The effects of Delta-9-THC on aggressive 
behavior is still under debate. A number of studies have reported an 
effect on aggressiveness but depending on the dose, the tune after 
drug administration, and the nutritional state of the animal, aggres- 
siveness can be either enhanced (10, 11, 56) or decreased (31b). 

To study its abuse potential, self-administration studies have been 
performed. So far, it has been found that animals do not self- 
admiuister Dclta-9-TIIC. Experiments are (continuing in that area 
using various methods to see if animals can be induced to self- 
ad minister titc. 

Operant behavioral methods have 'been used to study the effects of 
TIIG in a number of species. At behavioral dose levofs, most studies 
lui vo demonstrated a drop in work output even on simple tasks re- 
quiring very little effort. No evidence has been foirtul of a “reverse 
tolerance" in animals but most studies have indicated that behavioral 
impairment is most severe after the initial administration and tends 
to decrease thereafter. Behavioral effects are under study in various 
laboratories using monkeys and chimpanzees. h\ chimpanzees, ns con- 
trasted to rodents, the effects of marihuana arp seen at dose levels 
comparable to those at which psychoactive effects are seen in humans. 



Cardiovascular and A utonomic Effects 

rhetetrahydrocannahiuols present unique profiles of cardiovascnlai 
and autonomic effects. It has been shown in most clinical studies that 
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Delta-9-TIIC produces a dose-related increase in heart rate when 
smoked or taken orally by man, and that this* increase is the best phys- 
iological index of TIIC activity. Cardiovascular studies in anesthe- 
tized dogs have shown that the intravenous administration of compara- 
tively larger doses of Delta-9 TPIC produced a prolonged bradycardia, 
and that this bradycardia was accompanied by a pronounced liypoteir^ 
sion of long duration (up to 7 hours) (14a). As barbiturates used for 
anesthesia have been shown to interact with cannabinoids, these experi- 
ments were repeated this year in unanesthetized animals under acute 
and chUonic treatment with Delta-9-THC. It was then found that 
Delta-9-THC initially produced bradyeardia in about half of the dogs 
tested. Tolerance then developed, and at higher dose levels the brady- 
eardia was changed to tachycardia on Approximately day 0 or 8 of 
treatment. There was no significant changeSn blood pressure in these 
un anesthetized dogs after either acute or chronic administration (l4a). 
Therefore, the hypotensive effects previously reported in animals (and 
not usually observed in man) are probably the result of an interaction 
with the barbiturates used for anesthesia. 

Delta-9-THC has been shown'to have a specific effect on respiration. 
A single dose of 5 mg/kg, i.v., in anesthetized dogs, produced an in- 
crease in rate 1 associated with a decrease in depth of respiration and 
produced a state of hypoxia in spontaneous breathing animals. This 
resulted in a decrease of arterial PO levels. However, no alterations in 
the blood gas parameters were observed in artificially ventilated ani- 
mals (Ila). , 

Studies on the mechanism of the cai-diovascular* effects of Dcltn-9- 
THC indicate that cardiovascular responses to THC in vivo may be. 
partly due to a direct action of the drug on heart contractility (3a). 
GenCrah'or peripheral .(vagolytic) autonomic mechanisms may also be 
involved (7a, 59a). „ 
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TOLERANCE 

The question of presence or absence of physical dependence and tol- 
erance to marihuana 1ms become quite important and was the subject 
of several investigations during the past year. Physical dependence is 
defined as the existence of a characteristic abstinence syndrome pro- 
duced by withdrawal (discontinuation) of the drug. Evidence for such 
an abstinence syndrome with Cannabis is weak. From both Eastern 
and Western clinical reports and from animal experiments; there seems 
to be agreement that physical dependence comparable to that produced 
by the opiates, alfcohol, and barbiturates does not exist with Cannabis. 
Although sonic reports have described mild, brief Symptoms in pa- 
tients who discontinued Cannabis use (11,4, 24) 1 these seem to be in- 
significant and cannot bo easily differentiated from possible placebo 
effects. . <, ' ■* * 

The corn of the controversy therefore centers around whether tolcr- 
aneef develops to marihuana and its constituents. Tolerance to a com- 
pomul is said to have developed “when after repeated administration, 
a given dose of a drug produces a decreasing effect, or conversely when 
increasingly larger doses must be administered to obtain the effects 
observed with the original dose” (12). As noted recently by Kalant 
(14) , this definition of tolerance is valid only for a specific drug action 
'and not necessarily for all the actions of a given, drug. A definition of 
tolerance should also discriminate between metabolic tolerance and 
functional tolerance. Metabolic tolerance includes those changes in 
drug absorption, distribution, excretion and metabolism which might 
dead to n reduction in the intensity and duration of contact between a 
given drug and its “target” tissue. Functional tolerance refers to 
changes in the properties and functions of the target tissue which 
render it less sensitive to the same degree of exposure to the drug. So 
far, most of the reports of tolerance to marihuana effects have at- 
tempted to explain the huge tolerance discovered in terms of metabolic 
tolerance. According to modern concepts, the degree of tolerance 
should also be evaluated at different dose levels to establish a dose re- 
sponse curve. This might give some clues on the mechanism of action , 
of the development of tolerance. The use of a single test dose at an 
unknown point in the dose response curve may explain some of the 
controversial findings about tolerance to marihuana. . x 

In man, the reports on tolerance to marihuana use are so far con- 
tradictory. A number of reports in the Eastern literature have de- 
scribed the use of very large amounts of cannabis by chronic users (5, 
7) . These amounts are lunch larger than doses which cause considerable 
dysphoria in loss experienced subjects who are given the drug on an 
experimental basis. T|ic fact that the chronic users tolerate these dose*? 

1 Number*? In pnrentheses Indicate references at end of chnpter. 

* / 0 < 2 - ,( 103 ) 
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well and are able to continue their usual activities suggests develop- 
ment of tolerance to the subjective effects of the drug. However, others 
report that even use for many years does not necessarily cause increase 
in doses. 

Some authors, commenting on reports that many first or second 
time users of marihuana report no subjective effects, have suggested 
a “roverse tolerance” in which with increasing use the subject acquires 
the ability to get high (25). * • 

Two investigations which compared effects of administered mari- 
huana in experienced and casual users have indicated that experienced 
users have greater sensitivity to the subjective effects of the drug, 
but show less decrement in perceptual and psychomotor performance 
(22,28). Thus, there may be different patterns of tolerance for the 
different pharmacological effects of the drug. Jones and Stone (13) 
found that heavy users could not significantly discriminate between 
THC-containing and THC-free, cigarettes although physiological 
effects such as altered pulse rate and EEG changes in the subjects 
were good indicators they had received the active compound (13). 
They also found some evidence of cross tolerance with alcohol. These 
last experiments seem to confirm one of the main tenets of jnarihuana 
users that experienced smokers get “stoned” more readily than do 
the inexperienced. Thus marihuana has been reported to produce a 
“reverse tolerance” in that a smoker becomes more responsibo ^with 
repeated use and needs lessof the drug for similar effects. As mentioned 
by Snyder (26), this effect of marihuana, if confirmed, is a peculiar 
and disquieting state of affairs for the pharmacologist. Indeed, in ex- 
periments with drugs which are capable of inducing tolerance, the 
subjects usually become less and less responsive to each successive dose 
of the drug ana the dose must be increased to obtain similar effects. 

Several factors may have contributed to the conflicting findings re- 
garding development of tolerance in man after marihuana use. For 
instance* as tolerance to a drug is often defined only in terms of a 
diminishing response to a constant dose, failure to control the dose 
adequately may make demonstration of tolerance difficult. Early in- 
vestigators had to use marihuana of varying composition rather than 
pure compounds. The fhethodology and the criteria used by investiga- 
tors to assess tolerance and to define the various types of users 
(naive, casual and experienced) were not rigidly controlled. As men- 
tioned previously, tolerance may be due to learning or metabolic 
changes. Lcmbergcr et al have shown that heavy users of marihuana 
. seem to metabolize Delta-9-THC more rapidly than non-users (16). If 
some or all of the psychological effects of Delta-9-THC were due to an 
active metabolite then enzyme induction with more rapid conversion 
of the Deltn-9-THC in heavy users might well explain this phenome- 
non. Further confirmation of' the presence or absence of tolerance in 
man will be obtained when the results of the current subacute and 
chronic studies in man are reported. 

Since the repo'rt of tolerance in rats by Carlini in 1968 (3), develop- 
ment of tolerance after repented cannabinoid administration has been 
well documented. Some confusion still exists about the type of tol- 
erance observed. Behavioral, and both classical and non-classical phar- 
macological effects have been documented. 
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In an excellent description of Hie characteristics of tolerance based 
on precliniqil data, MeMiiliun et aV (10) have reviewed this complex 
phenomenon and have deiined the following criteria for tolerance to 
marihuana: ^ 

1. Tolerance, to marihuana extends across siieeies. IL lias been demonstrated 
in birds (pigeons) as well ns ifi^rnts (.*{,8, 19, 20.27), (logs ( 19),. monkeys (27), 
chimpanzees (0,9) anil to a lesser degree in the mouse. The only species in which 
tolerance to cnnnahinoiils does not seem to develop is in the rabbit (17). This 
may he due to a different metabolism of tetrahydrocannabinol in till* species. 
Agarcll (1) lias shown that, in rabbits, the principal route ot excretion Is 
through the urine rather than through the feces ns in rat nail mail. 

2. This 'tolerance develops rapidly and may he long-lasting. Various authors'* 
have shown that tolerance develops rapidly in pigeons, dogs and rats (19, 27, 8) 
even wheirtlie injections are spaced seven to nine days apart. They also found 
evidence that tolerance to TIIC in tljese species is persistent. There Is little loss 
of tolerance to a high dose of l)eitn-9-TIIC even after a month. However, 1’in.ir 
vt a l found that the interval between administrations was a significant factor 
in the development of tolerance in rats and that ilnlly administration of t lie 
same dose of a . marl lnm im ext met produced tolerance, although weekly ad- 
ministration does not (23). This seems tih demonstrate that animals treated 
with low doses of marihuana, in th.e behavioral range, return to their control 
baseline within n few days after a single administration. 

3. The magnitude of tolerance development to marihuana in animals is great. 
It is reported to be in excess of one hundredfold, i.e., one hundred times nil 
initially effective dose produces little effect in tolerant dogs anil pigeons/ The 
same authors have also shown that this tolerance can be blocked partially by 
SKF-525-A, an enzyini inhibitor which may interfere with the metabolism of 
Deita-9-THC (19)*. 

4. Among the cnnnnbinoids, there is cross tolerance between Delta-8- and 
Deltn-9-TIIC anil between Deltn-9-THC and its synthetic analogues. But there ip 
no cross tolerance lietween Delta -W-THC and LSD or mescaline sulfate. Tol- 
erance development to the tetrahydrocannnbinols differs from tolerance develop- 
ment to morphine; a narcotic antagonist disrupts behavior in morphine-tolerant 
birds, but not in Deltn-9-THC tolerant birds, and cross tolerance between Delta- 
9-THC and morphine could not l>e dembnstmted by McMillan et al in pigeons 
( 20 ). * '• 

5. Tolerance to tetrahydrocannnbinols is not simply a result of “learning 
to resinmil under drugs”, i.e., a behavioral tolerance, hut a true pharmacologic 
tolerance in that the lethal dose is also increased during tolerance development 
Tolerance can develop even when the animals are not exjjosed to the schedule 
contingencies on all the days when injections are given. 

0. Finally, development of tolerance seems to l>o »i>ccific for certain effects of 
the cnnnuhirjoids and not for others. Tills may explain some of t lie contradictory 
results regarding tolerance. It lias been shown, for instance, that in (logs tolerance 
develops to the hindleg ataxia hut not to anorexia and sedation (19). 

In separate experiments in rats, Barry and Iviibena showed facilita- 
tion of nil avoidance^rcsponsc. and in the other elevation of plasma 
corticosterol levels by fielta-9-TTIO. Ih neither experiment was toler- 
ance demonstrated after repeated administration of daily doses (2, 
15). 

* Pirch et al (23), confirming the early' results of Masnr and Ivlt&znn 
(21), observed no tolerance in rats to the induction of hursts of 
“polyspikes” during 30-35 days of treatment with a marihuana ex- 
tract. However, they fotfnd tolerance after two days to be generalized 
reduction in cortical EEG voltage in the same animals. * 

Development of tolerance to an effect of the camuibinoids may un- 
mask or help the development of the opposite type of effect. This type 
of biphasic action has been recently reported. Lomax (18) found that 
the first daily injection of 20 mg/kg of Delta-9-THC in rats produced 
significant hypothermia but after the sixth daily injection hyper- 
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i thurinia was soon.. Thompson < 1 / have, shown that, tolerance develops 

to the sedative effects of the cannabinoids but not to theii; : stinuilant 
effects (27) . Conceivably, the euphoria occurring after administration 
of Delta-D-TIIO to man could be classified as a ‘‘stimulatory effect” 
to which tolerance does not develop. Indeed, repeated administration 
could result, in increased sensitivity to these effects as tolerance devel- 
oped to others.* 

In summary, tolerance to the effects of the tetrahydmcannabinols 
is a unique pharmacological phenomenon with wide generality and 
many interesting features. Its mechanism is currently under investi- 
gation in various laboratories, and should be elucidated in the very, 
near future. Long-term experimental studies which monitor a number 
of the pharmacological effects of marihuana on humans are needed. 

It seems, however, unlikely that in. man a degree of tolerance com- 
parable to that found with opiates exists with marihuana. 
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Acute Effects 

Tlie acute effects of marihuana intoxication vary considerably due 
to several factors which can be classified as related to the marihuana it- 
self, flic dose and route of administration, the individual's rate of 
metabolism, his past experience, with the drug, his. expectations ns 
well as the environmental and social setting in whiclWhe intoxication 
takes place. 

As synthetic trans-deltn-9-tetrahydrocannabinol (henceforth re- 
ferred toasTITC) has become a'vailable (mainly through the national 
marihuana program of MMI1), it has been possible to study the bhsie 
chemistry and pharmacology of marihuana and to obtain the first data 
on the human metabolism of this psychoactive ingredient of mari- 
huana, These will be discussed in the next few sections in detail. The 
role of expectations and setting are best discussed in relation to tile 
endpoint of the effects studied* i.e., the physiological, biochemical, 
neurological, cognitive psychomotcr and subjective aspects. 

The Question of the Active Ingredient 

There is no doubt that the major active ingredient of marihuana, as 
far as the typical euphoriant, effect in man is concerned, is Delta-9-TIIC 
(59,67, 95,9c). 1 At least the major psychological effects of marihuana 
can be reproduced by the administration of synthetic l)elta-9-TIIC. 
There are, however, other ingredients in marihuana that may play a 
role in its biological activity. In freshly harvested, marihuana there 
are comparatively Jarge amounts* of ennnabinoid acids which are 
rapidly converted when heated, and slowly when stored,, into deenv- 
boxylated neutral ennnabinoids, including the active Delta-9-TIIC 
(95). Delta -8-TITC, which occurs in much smaller concentration thaii 
Dclta-O-THC, is also active (a) but no detailed analysis of its psy- 
chological effect in man is available as yet (61 ) . * 

It h as lieen suggested that eannabidiol, occurring in variable but 
sometimes significant concentration in marihuana may he converted to 
Delta-9-TIIC during smoking (101), but this suggestion needs con- 
firmation. 

The psychotropic activity of the other ingredients of' natural mari- 
huana, whether neutral (cannahinol. cannabiogerol, cannahicynjol, 
ca nnabich romene, etc.), acidic (cannabibdiojic.ncid, canabinolic acid, 
cannahichromenic acid, etc.) or alkaloid (82) has not lu‘cn investi- 
gated (95). It is quite possible that some of (hose materials have psy- 
chotropic or biojugical activity different from 'that of Delta-9-TIIC or 
may play a rol^ ither in modifying the effect of Deltn-O-TITC or pro- 
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during 'some side effects. Further research comparing the natural ma- 
terial with the synthetic THC is under way to shed some light plis 
problem (41jp4,13j). 

Pose and Route of Administration 

f There are two major ways of consuming - marihuana : smoking and . 
oral ingestion. When smoked, TIIC is rapidly absorbed qnd effects 
appear within seconds to minutes. If marihuana is of low potency, 
effects may be subtle and brief (139). Seldom do they last longer than 
2 to 3 hours after a single cigarette, although users may prolong the 
effects by repeated smok’ng (59). When the material is smoked, an 
uncertain and variable fraction of THC is lost by smoke escaping into 
the aiic or exhaled from the respiratory dead space. Investigators, in 
frying to control this variable, have adopted either a standardized rou- 
tine of inhaling, hold ing^the breath ana finishing the cigarette within 
a givcivpcriod of time (81), or nsiqg a spirometer to deliver the smoke 
and bringing the time variable of inhalation under stimulus control 
(113). ' A-v % v 

Since no method for the quantitative estimation of THC concentra-^ 
tion in blood or urine is available by conventional chemical techniques, 
radioactive labeled THC has been used to'obtain such data. C ,4 -labcled 
Dolta-9-THC was administered 'to chronic marihuana users by the 
smoking route, by Galanter et ah There was a marked variability in 
the amount of I)elta-9-THC absorbed. This was reflected both in 
plasma concentrations and in urinary excretion of the tracer (extracta- 
ble by heptane.and consisting mostly of unchanged Pdta-9-THC). 
From these data it was estimated that the percentage of THC absorbed 
can vary between 1 and 41 percent (43) in contrast to the earlier esti- 
mate of about 50 percent absorption based on using a incclianical smok- 
ing device to imitate human smoking and measuring the delivered 
THC in the smoke (91 ) . These data suggest that quantitative compari- 
sons across subjects in studies of smoked marihuana must be made with 
extreme caution. 

Oral ingestion usually delays the onset of the psychological effect 
for from 30 minutes to over 2 hours (63 y. The effects peak at approxi- 
mately three hours and have a duration greater than four hours (87). 
This delay occurs because synthetic THC. as well as marihuana ex- 
tracts, require nonpolar vehicles, usually alcohol or vegetable oil. These 
apparently delay the absorption of the THC from the gastrointestinal 
tract (63). The importance of the vehicle for the rate of absorption 
from an oral dose of labeled material for three oral vehicles — alcohol, 
sesame oil and aqueous glycoeholic acid solution has been demon- 
strated by Pcrcz-Rcyes and Lipton (107). It was found that THC in 
doses of 37 mg. (total dose) is very jl&orly absorbed from an alcoholic 
solution as indicated by : (1) A low plasma level of total radioact ivity ;* 
(2) a large portion (70 percent) of radioactivity recovered from the 
feces in the first 3 days after administration ; (3) slow onset and rela- 
tively moderate intensity of the psychological effects. 

^ In contrast to this result, TIIC was absorbed much better from 
sesame oil solution and even faster from the glycoeholic acid prepara- 
tion of THC. This was evidenced by high plasma levels, lower re- 
covery rate of radioactivity from feces, and faster onset with higher 
intensity of the psychological effects after administration in these 



vehicles. These subjects also reported much more unpleasant experi- 
ences than they did after receiving the same close to THC in an al- 
coholic vehicle. This may explain why Hollister ct al (G3) were able 
to administer closes of 70 mg. of I)elta-9-TIIC dissolved in ethanol to 
subjects without the unpleasant effects that Percz-Reycs* subjects ex- 
perienced when the drug was administered with the other two vehicles 
at half that dose ( 107). The maximum safe and tolerable dose of Delta- 
9-TIIU in the sesame oil vehicles has been found to be about 40 mg. by 
other investigators ns well (40). 

M etabolixm of Delta-9-TIIC 

With the availability of radioactively labeled T)elta-9-THC, the 
major active ingredient of marihuana, it has been possible to overcome 
the analytical diflicultics and to begin investigating the problems of 
marihuana metabolism in humans. 

IxMiiberger ct al (8(5) have compared the metabolism and disposi- 
tion of C-14-I)elta-9-TII(’ in non-users and chronic users of marihuana 
after intravenous administration. Plasma levels of the uncdianged 
drug declined rapidly during the first few hours after administration, 
but after this rapid initial decline, I)eltn-9-THC disappeared from 
plasma at a slower rate in both groups. The plasma half life for the 
unchanged drug was significantly shorter in chronic marihuana users 
(28 hours) than in the non-nmrihuann-smoking subjects (57 liou'rs). 
It appeal's likely that this difference is the result of an increased rate 
of I)elta-9-THC metabolism in chronic marihuana users. This ^croup 
of subjects excreted in the urine significantly greater percentage of 
the drug as metabolites in the first two days than did the hon-user 
group (8(5). 

Deltn-9-THC lias been found to be almost completely metalmlized 
in man (84). Less than 1 percent of the intravenously or orally ad- . 
ministered dose can l)e recovered unchanged from the urine or feces. 
Lp to one third of the metabolites can be recovered in the urine, and 
one half to two thirds can be found in the feces, regardless- of the 
route of administration “(87). Using various extraction procedures, and 
thin-layer chromatography at least 5 or 0 metabolites can be separated 
(107). Of these, only three have been identified so far. A minor but 
probably psychologically active metabolite is 1 l-hydroxy-Delta-9- 
TIIC, and another, probably inactive metabolite, is the 8.11-dihvdroxv- 
Deltn-9-TH0 (25). A third major metabolite ,is probably a 7 -carbox- 
yl? acid derivative of I)clta-9-TH0 (135), and several other, so Ur- 
unidentified, metabolites appear to l>c polar compounds of acidic na- 
ture (85. 135). 

The question whether or not. the psychological activity resides in the 
unchanged Dcltn-9-THC or in the 11-hydroxy metfdiolitc* 1 has re- 
mained controversial, Ijcmbcrgcr ct at (tf7) have compared the peaks 
of the psychological effect of (V" labeled Delta-9-TIIC after oral 
and inhaled administration with plasma levels of the drugs and its 
metabolites, flood cori*elations were found between the time course of 
the psychological effects and plasma levels of radioactivity. They both 
peaked at 10 to 30 minutes after inhalation aiuLat approximately 3 
hours after oral administration. It is not clear, however, whether the 
radioactivity in plasma represents unchanged THC or'some of its 
metabolites since all are included in the radioactivity measured. In a 
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separate study by Galanter ct al (43) plasma levels of unchanged 
. Delta-9-TIIC were compared with various parameters of the effect of 
the drug aftei* administration by the smoking mute. It was found that 
only the heart rate increase correlated " with that, of plasma 
Defta-9-THC concentration, and that the other, mostly subjective, 
symptoms of the marihuana “high” appeared and dissipated more 
slowly. ^ - 

In a collaborative study by Perez- Reyes ’(107) and -'Wall (135), 
labeled Delta-9-TIIO was given orally to volunteers and the plasma 
samples were analyzed for detection of the level of unchanged drug 
. as well as that of the various metabolites. They found little unchanged 
THC at the peak of the. psychological “high”, hut. various amounts of 
the metabolites wore present in the plasma 9 with high individual 
variability. Obviously, much more, research is needed to clarify the 
role of metabolism in the various effects of TIIC and Win ri In mini in 
man. 

Subjective Effects of Marihuana and TIIC . 

The subjective effects of marihuana intoxication are highly variable 
since a number of non-drug factorsran markedly influence the poten- 
tial effects at any given time. Since the laboratory situation allows for 
the study of only a limited range of subjective sensations, Tart 
(128, 129) undertook an extensive survey to explore the total range 
of potential effects under conditions of ordinary marihuana use. After 
a preliminary paper in Nature (128) which was quoted in the first 
Marihuana and Health Report (93) the full details of the survey were 
published in book form (129). 

The reports of 150 experienced marihuana users, estimated to cover & 

the effects of about 37,000 occasions of use, were analyzed todiscover 
the common and characteristic subjective effects of marihuana in non- 
laboratory settings. Perception of the external ci\yironVnent is changed 
“in practically all sensory modalities. With respect to vision, charac- 
teristic effects reported are: seeing forms, arid meaningful patterns in 
visual material that normally is ambiguous, and finding visual imagery 
more vivid than usual. For hearing, 4ne awarenessof subtle qualities of 
sound, i.e., purity, distinctness and rhythms, is one of the most charac- 
teristic effects reported. The subjective enhancement of the non-domi- 
nant senses, such as touch, taste and smell is very common. The Percep- 
tion of the space/time matrix normally serving as a background for 
sensory perceptions is radically changed in marihuana intoxication. 

This is probably related to changes in time perception — slewing down, 
even stopping of time — which are most striking. Interpersonal rela- 
• tions are also changed by marihuana to such a degree that many users 
feel it is a social drug par excellence. It appears, however, that the drug 
acts as a potentiator of social interaction at low or moderate levels of 
intoxication only. At higher levels, marihuana may have an opposite 
effect, making the user less social and more withdrawn from group in- 
teraction, apparently because of the great intensification of inner 
experience. 

The effects of marihuana on memory and higher’ mental processes 
have been extensively studied by several investigators using well con- 
trolled, objective techniques. Their results will be discussed in a later 
section. The effect of tins drug on emotions is highly subjective and 
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difficult to measure. In Tart's sample of subjects the most characteristic 
effect on emotional mood reported was an almost invariably pleasant, 
positive emotional state. .However, occasional “freak outs, v that is, tem- 
porarily overwhelming negative emotions occurred in 20 percent of the 
users. In this study in only one cn§£ was the disturbance serious enough 
to require professional assistance^ in others, the disturbance subsided 
with reassurance and support of friends. We have to keep in mind that 
because of the types of subjects selected (users who chose to continue 
to use) the negative, unpleasant effects are probably underrepresented, 
as the author himself indicates ( 128). 

The attitude and expectations of the subject and the social setting 
are important determinihitsof the subjective effects produced.!)}* mari- 
huana (137, 142). Jones, in ir double-blind study (70) .using a single 
active dose of marihuana. (0 mg. Dclta-S)-TJIO)f and a dosorpf plaeclm 
cigarette, has shown that many subjects rate their subjective level of 
intoxication after smoking placebo identically to that after smoking 
marihuana. Prior experience with the drug and bin over-learned set of 
expectations appear to be important determinants of this placebo effect. 

In another set of experiments; Jones (71) compared the subjec- 
tive scores of a group of subjects after smoking the same dose of 
1 marihuana in a group and in a solitary setting, using the same labora- 
tory room. In the group setting, subjects experienced significantly 
more symptoms in three of the four clusters of subjective scales. A 
greater variety of symptoms were also reported in the group situation, 
while in the individual test situation predominantly sedative effects 
were. reported. There results suggest that the interpersonal situation 
and the subjective expectation can he just as important uv determining 
the subjective effect of marihuana as the dose of Delta-O'-THC in the 
smoked cigarette, 

Iviplinger ct al (81) demonstrated 'that if the s£t and, setting are 
kept constant, and the J)elta-9-THC is delivered in individually cali- 
brated cigarettes, the subjective response of subjects (naive ancT" 
occasional users of marihuana) will he s rnificantly related to the 
dose of I)olta-9-TII(\ The subjective response in this study was 
• quantified by using scores from the Cornell Medical Index and the 
Addition Research Outer Inventory; The authors also measured 
* Delta-O-THC-produced changes in motor performance, mental per- 
formance and physiological phenomena which will he' discussed in the 
following chapters. 

Physiological Effects . . 

.The two most consistent physiological effects of marihuana, an 
0 increase in pulse rate and reddening of the eyes, have been described in 
last years' Marihuana and Health Renort and have been confirmed 
and farther studied by several independent investigators (43,81, 113). 

^miaps the most consistent physiological occurence after smok- 
ing marmlmna or oral administration of pure samples of Delta-9- 
is an inn-ease in heart rate (64. 67. 139). Kiplinger ct al (81 
demonstrated that the heart rate increase was dependent bn the dose 
of TIIC administered and appeared to have a time course with a 
peak at 20 minutes and a gradual return to normal or near normal by 
85 minutes after smoking. The average increase in heart rate for 
the 15 subjects after tlie highest dose of marihuana J (Delta-9-TIIC = 
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50 /*g/kg) was 23 bents per minute. Gnlanter et al also found a very 
early peak, an increase of about 40 beats at 15 minutes after finishing 
smoking the marihuana cigarette (containing 10 mg. of Dclta-9- 
THC). This rate returned to* normal in about 1 hour (43). An aver- 
age increase of approximately 20 beats per minute was reported by 
Renault et al (113) at thehignest dose (435 mg. marihuana — approx- 
imately 6.5 mg of Delta-9-THC) of their dose-response stuqy. No 
differences were observed between experienced and inexperienced 
smokers in this measure. Attempts were also made to elucidate the 
mechanism by which marihuana produces this consistent effect. Ex- 
periments using the Valsalva maneuver suggested that marihuana may 
hawe its effect on heart rate by altering normal autonomic tone (113). 
Pretreatment with a beta-adrenergic blocking agent, propranolol, 
prevented the increase of heart rate with marihuana, indicating that 
this effect is probably mediated through a beta-adrenergic autonomic 
mechanism (15). 

tTohnson and Domino (69) # in studying the cardiovascular effects 
of marihuana smokmg with the help of electrocardiograph recording 
confirmed the time bourse of the heart rate increase and that it is 
doserelated. Systolic and diastolic blood pressures were significantly 
elevated? only after relatively high doses (smoking more than 10 
mg. of THC),' but blood pressure was better correlated to heart rate 
than to dose. Changes in the electrocardiogram were minimal. Prema- 
ture ventricular contractions were observed in only 2 of 15 subjects 
receiving 10 mg. or more of THC but this effect was more likely to 
be related to- smoking than to the pharmacological effect of THC. 
Since similar cardiovascular changes can also be produced by nicotine* 
and caffeine in susceptible individuals, the clinical significance of the 
finding with marihuana is probably no greater than that for suscep- 
tible subjects smoking tobacco and drinking caffeine containing bever- 
ages (69). 

Conjunctival reddening is also consistently observed by investigators 
studying the effect of marihuana and since it is produced consistently 
by both orally administered marihuana extract and synthetic Delta-9- 
THC it can be concluded that it is not an artifact caused by irritation 
from smoke (00,107). The time -course of the conjunctival injection, 
however, docs not parallel the effects on pulse rate; the reddening 
develops slowly, reaches a maximum around 1 hour after smoking, 
after which it declines (81). 

An interesting observation has been reported by Heplerand Frank 
(56) on the effect of marihuana smoking on the intraocular pressure 
of 11 volunteer subjects as measured by applanation tonometry. A sub- 
stantial decrease, averaging about 25 percent of the initial pressure 
has been observed in most of the subjects. Further experiments are 
needed to establish the specificity, time course and eventual conse- 
quences of long-term administration of the drug before the implica- 
tions for possible therapeutic application in the treatment of glaucoma 
can be entertained. 

Among the physiological measurements which do not change after 
the administration of marjhuana, one may include pupil size (a slight 
decrease rather than increase con be observed by using sophisticated 
instruments), body temperature, respiratory rate and deep tendon re- 
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flexes (59), Some subtle morphological changes in alveolar macro- 
phnges have been observed after smoking inanbuana or tobacco, but 
the phagocytic activity appears to be unchanged (90) , 

Biochemical Effects \ 

Marihuana smoking or hashish ingestion has long been reported to 
increase hunger and appetite. Such reports apparently led to the 
assumption that marihuana lo vers blood glucose. In view of the con- 
sistent recent findings (67,139) that neither smoked nor orally ingested 
marihuana has any significant effect on plasma glucose levels, Hollister 
tested whether or not marihuana stimulates hunger and appetite by 
measuring food consumption systematically after fasting subjects 
'were treated with marihuana, alcohol, dextroamphetamine, and a 
placebo (62). Blood samples, drawn before drug administration and 
just prior to the first offering of food, were analyzed for glucose and 
free fatty acid content. While dextroamphetamine and, to a lesser 
extent alcohol, reduced food consumption and appetite, marihuana 
had an individually variable stimulating effect on appetite in slightly 
more than half the subjects. As in previous studies, marihuana had no 
effect on plasma levels of glucose and free fatty acid. 

Podolsky (112)’ examined the glucose tolerance test in four regular 
users of marihuana. Although the fasting-glucose levels were not sig- 
nificantly different ffom normals in half of the subjects, significantly 
higher glucose levels were found 30 and 60 minutes after a standard 
dose of glucose. The deterioration of the glucose "tolerance test in these 
subjects cannot be explained by abnormal hormone levels involved in 
the regulation of gluccpe metabolism since there was no impairment of 
insulin release or elevation of growth hormone levels. 

Neurological Effects 

/There have been relatively few studies on the neurological effects of 
marihuana since most of the earlier studies reported only minor changes 
in the routine tests of neurological functioning (93). Domino (33) 

. found that marihuana caused a very slight increase in patellar reflex 
that could be detected only through EMG and strain-gauge recordings 
of computer average data. Volavka et al (133) studied the EEG in 
normal volunteers after smoking marihuana. Visual analysis of the 
paper record detected no consistent drug-related changes. Computer- 
ized analysis of the records detected differences among the intercepts 
of the regression lines for the three drug conditions (placebo, low and 
high dose of marihuana) which suggests a drug effect of rapid onset. 
The principal change was an increase in percent alpha time and an 
associated reduction in theta and beta bands. Those results arc in 
agreement with the observation of an increase of power in the 9-10 Hz 
bands by Rodin etal 115). 

Surprisingly, there are no reports on the time course of .acute mari- 
huana effects on EEG. The fact that EEG records were taken at dif- 
ferent times after smoking may partly account for the variety of EEG 
changes described in the literature as marihuana effects (59, il5). Fur- 
thermore, no published experiments, used a systematic alerting pro- 
cedure-while monitoring EEG, Without alerting EEG signs of 
drowsiness may obscure small drug related effects, as indeed Hollister 
(59) indicates. EEG and behavioral data suggest that marihuana, at 
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dosages typically used, would have just such mild effects (133). Roth 
et al. ,(116) studied the effect of smoking marihuana and synthetic 
Delta-9-TH0 on the auditory evoked response and background EEG 
in young male chronic users. Components of the auditory evoked re- 
sponse to both frequent and infrequent sound bursts were decreased in 
amplitude with marihuana, especially in the first few minutes of the 
stimulation period. There was also initially more alpha power in the 
EEG with marihuana. Synthetic THC at a dose of 10 mg. showed 
effects intermediate -between placebo and marihuana, although the 
marihuana cigarettes used contained an equal amount or Delta-9-THC. 
Several parameters of spontaneous activity after stimulation measured 
by Fourier analysis of occipital and vertex leads failed to differentiate 
the three conditions. The results as measured by the auditory evoked 
response seem to objectively confirm an increased ability of the subjects 
to “tune-out” the outside world during marihuana intoxication, which 
has been reported subjectively by users. 

E ffect8 on Mental an<f Mqtor Performance 

Experiments conducted and published in the past year continued to 
confirm earlier findings that marihuana and Del ta-9-THC consistently 
affect motor and mental performance in a linearly dose-dependent 
fashion. The importance or these more recent studies is that the dosage 
of THC was better controlled than in most of the earlier studies. 

KipHnger et al (81) using a randomized block, double-blind design, 
have found that motor performance, as measured by the error scores 
on several pursuit motor tasks deteriorated in a dose dependent manner 
after smoking marihuana. On repeated testings the scores remained 
relatively constant over the 5 weeks of weekly administration. The 
mental performance, as measured by nine different verbal tasks on the 
delayed auditory’ feedback (DAF) device, deteriorated in only 4 of 
the tasks used and was unaffected in 5 of them. Significant dose 
related changes. were found in verbal output, two counting tasks and in 
a color discrimination task (81). 

The same group of jnyestigators have also systematically tested the 
effect of alcohol sepafately and together with marihuana in the same 
tasks (92). At a blood alcohol concentration of 0.05 percent (equivalent 
to the effect of 3 bottles of beer or 3 ounces of 100 proof whiskey one 
half* hour after consumption) the performance decrements on the 
above mentioned tasks were about the same as with 2.5 or 5.0 mg. THC 
(the performance decrements produced by THC in the range studied 
in this experiment were not dose dependent). When alcohol and THC 
were Consumed together (alcohol first r followed by a marihurfna ciga- 
rette 30 minutes later) the performance decrements appeared to be 
additive. 

Similar conclusions were drawn by Hollister and Gillespie (63) 
from their well controlled comparisoh of orally administered mari- 
huana (calibrated to contain 0.5 mg. of THCAg. of body weight), 
Ethanol (1 mlAg) and dextroamphetamime sulphate ((hp mg/kg) 
using a placebo (THC- free marihuana extract) as control treatment . 
They found that dextroamphetamime tended to improve performance 
on psychometric tests; the other two drugs tended to impair it. Simple 
reaction time was significantly impaired by both ethanol and'inari- 
huana though the impairment was less pronounced for marihuana 
(63) . Marihuana has been reported to increase complex visual reaction 
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time, and especially to increase variability in performance due to occa- 
sional lapses of attention (27), The effect of high doses of marihuana 
* on reaction time lias been confirmed by other investigators as well 
(34,104). ‘ 

Meyer ct al. (100, 103) have emphasized the significant role previous 
smoking experience plays in the results obtained in the various labora- 
tory tests with a standardized does of marihuana. They compared six 
heavy and six casual smokeis in their performance on various percep- 
tual and psychomotor tasks after smoking a fixed dose or an ad lib dose 
with the results in a placebo session, both heavy and casual smokers 
showed a modest decrease in perception and psychomotor task per- 
foiTiiance with both types of marihuana dose, though casual^mokers 
showed a greater degree of iiupairinent'than did heavy smokers. The 
difference jn performance on a. “Continuous Performance Test'’ was 
especially striking: casual smokers making five times as many errors 0 
of omission as they did under placebo while no increase in number of 
errors was found in heavy users; This effect is consistent with Clark's 
observation that complex reaction time may be Unpaired, perhaps sec- 
ondary to lapses in attention (27). 

Short-time memory has been singled out by many investigators as 
the mental faculty most significantly affected by marihuana (1-4, 
34, 97-99, 132, 133). Abel in a series of experiments tried to determine 
the way in which marihuana affects human memory (1-4). The analysis 
of the data indicated that marihuana does not significantly interfere 
with the retrieval of information already present in the memory. It 
was shown, however, that marihuana interferes with initial learning, 
significantly affecting acqufsition processes involved in the storage 
of information (4). He suggested that an inability to concentrate 
may be the most likely reason memory is adversely affected by mari- 
huana. In not being able to concentrate, subjects cannot rehearse and, 
iis a result, information cannot be transferred to permanent memory 
/ (4, 119) : _ . 

Melgfe et al (97-99) further investigated the relationship of tem- 
poral disintegration to. the impairment of immediate or short-term 
memory by marihuana.- They have shown that the increased concen- 
tration on the present, co-varics significantly with a confusion of past, 
present, and future and the emergence of a sefisc of timelessncss. The 
different types of temporal distortions induced by marihuana arcy 
therefore, interrelated processes and may be associated, in general, with 
euphoric moods (99). The impairment of immediate memory is prob- 
ably playing an important role in hindering the individual's anility 
to juxtapose and compare current perceptions, with memories and 
expectations. 

Driver Performance 

In earlier studies on the effect of marihuana on driver performance 
controversial results have been published. Cranccr et al (29) found 
relatively little impairment on performance in a simulated driving test. 
Others (59, 08. 91, 92) have insisted that because of the significant 
effect of marihuana smoking on reaction time and other more complex 
motor tasks, it would he surprising if marihuana, at least at higher 
doses, did not have deleterious effects on driving performance. Waller 
(36) cautions against reaching conclusions from data obtained in a 
laboratory setting alone and discusses the difficulties inherent in arriv- 
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ing sit a definite conclusion on>thc role of any drug in highway accidents. 
Manno«£<i7 (02) on the basis of their resnfts with marihuana oh motor 
performance in the laboratory, suspects that the negative findings of 
Crnncer et al may have been due to an error regarding TI1C content 
of the marihuana used. In a study on the e fleet of orally administered 
cannabis and alcohol on simulated driving. Herb et al (0) have found 
ft significant dose-related increase in brake time after ingestion of 
cannabis. 

Other effects of marihuana may also play a role in highway safety. 
Frank et al (4*2) reported a marked increase in the amount of time 
required to recover from glare. This effect was not related to changes 
, in pupil size or illumination threshold, which, were negligible, and 
persisted for several hours ^fter smoking marihuana: This finding 
may he of significance in view of the unknown number of nserts who 
may drive at night while “stoned/’ 

Even without being “high** on marihuana there are a few reports 
that indicate that “flashbacks** may have a relevance to highway 
safety. Woody (143) published three case reports of young men with 
histories of hallucinogen usage who experienced visual disturbances 
while driving. None was “high** at the time of the cx|>ericnce lait 
admitted to a history of multiple drug taking, involving marihuana, 
hashish, ESI) and amphetamines, as well as other types pf -drugs. 
These subjects were not involved in any accident at the tiintf of their 
reported “flashbacks**, hut they feared that this might happen. Ob- 
viously, more research is needed in elucidating the role of various 
drugs on highway accidents along the lines suggested l>v Waller 
(130). 

Acute Ph ysicial Toxicity 

Smith has reported on the acute and chronic toxicity reactions ob- 
served in the patient population treated at the Ilaight-Ashbnry Free 
Medical Clinic (121, 122). Common -physical reactions re|>ortcd in- 
clude nausea, dizziness, and a heavy ’drugged feeling. These reactions 
are probably due to an inadvertent excessive dose of marihuana and 
seem ty most frequently occur in inexperienced marihuana smokers 
or with oral intake. 

Death from an overdose of cannabis has been reported extremely 
infrequently. There are a small mimlier of re|>orts in the older litera- 
ture of fatal overdose of cannabis (30, 30). 'Heyndrickx et al report, 
the Only recent case of fatal intoxication (57). Although they were 
able to demonstrate the presence of one cannabis constituent in the 
urine and the, patient was found dead in a room containing large 
amounts of cannabis and smoking paraphernalia, they were unable 
to find cannabis hi the body itself. No other cause of death vas 
apparent- hut death from overdose of" cannabis was not definitely 
proven. 

Gonrvcs et al report a suicide attempt using hashish (40). After 
recovery, the subject reported consecutively smoking nine to ten’ large 
pipefuls of a hashish-tobacco mixture l>cforc losing consciousness. 
This produced comma which lasted for four days. Supportive treat- 
ment was given and recovery was uneventful. 

Several cases of acute collapse after intravenous use of cannabis 
preparations have been reported (45, 55, 70, 80, 80). In these cases 
hypotension, chills and fever, leucocytosis, heptnosplcnomegaly, and 
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temporary anuria have been frequently described. All of those patients 
rapidly developed a severe, acute toxic ijl ness following the injection 
of the material. The symptoms may have resulted from an acute over- 
dose of one or more cannabis constituents or may have been due to 
an allergic reaction to foreign substances, to a bacteremia, to the in- 
jection of insoluble particles into the bloodstream, or some combi- 
nation of these factors. 

Tworrasc. reports describe the use of marihuana associated with the 
exacerbation of a medical illnes.^ In one report a young man with a 
history of grand null epilepsy fused marihuana se.vcral times over a 
three week period (74). Although he had ceased taking his anti-con- 
vnlsant medication six months previously, he had remained seizure 
free. During the three week period of marihuana use, lie had three 
grand mal seizures. These did not occur during intoxication with the 
drug nor immediately thereafter. Whether marihnana was tainted 
causally to the occurrence of tliQse. seizures or was merely temporally 
associated in a person who had had grand mal convulsions intermit- 
tently for many years cannot be ascertained. Other reports have, at- 
tributed an anti-convulsant effect, to marihuana (cf. Therapeutic I T sc). 
In another reports case of diabetic ketoacidosis was described in a 
mental patient after oral consumption of a large amount of mari- 
huana (65). Again, the causal role of marihuana is difficult to assess. 
Retrospective history-taking revealed no .evidence of diabetes prior 
to marihuana ingestion ana there was no family history of diabetes. 
However, the report does not present laboratory studies done before 
the ketoacidosis of marihuana use which could confirm or rule out the 
prior existence of diabetes. Experimental administration of THO to 
humans has not produced evidence of an effect on glucose metabolism 
(64). 

In summary, death from overdose of cannabis is a very rarely re- 
ported event. Although the lethal dose for humans is not known, evi- 
dence from acute toxicity studies in animals and human case reports 
of overdose seems to indicate that the ratio of lethal dose to effective 
dose is quite large and is much more favorable than that of other 
common psychoactive drugs such as alcohol and barbiturates (111). 
Intravenous injection may be associated with an acute, severe reaction 
and seems particularly unwise in view of the insolubility of the drug 
and the potential for allergic and toxic sequelae inherent in this mode 
of use. Isolated ease reports have associated marihuana with exacerba- 
tions of epilepsy and diabetes but a causal role has not been established. 

Lundberg et al studied records of over 700, 000 consecutive hospital 
admissions in Los Angeles between 1901 and 1909 and found only nine 
instances of marilmana-induccd'admissions (89). A majority these 
followed intravenous use of a cannabis preparation and may more 
properly be considered a complication of the mode of use than results 
of the drug perse 1 . The authors felt these findings suggested that serious 
acute effects of smoking or oral ingestation of marihuana are rare. 

Chronic Physical Effects 

^ Heavy patterns of cannabis use comparable to thoso seen in the 
East have not yet developed in t lie West. As a result, Western observ- 
ers have not had the opportunity to observe large numbers of chronic 
users and to report on possible physical effects of such use. Ncverthe- 
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less, there arc a small nfimber of reports in the Western literature 
describing chronic effects of Cannabis use. 

The relevance to the Western experience of Easter re|>orts about * 
elfeets of chronic use is difficult to judge. The many differences in 
terms of .nutrition, disease prevalence, availability of medical cai*e, 
and public sanitation limit, the degree to which one can compare 
Eastern and Western populations. However, reports in the Eastern 
literature may serve to alert, us to possible chronic effects which might 
eventually come to our attention in this country if a large chronic- 
user population develops. 

Respiratory difficulties such as bronchitis and asthma have long 
been rei>orted as complications of heavy Cannabis smoking. Chopra 
et a! and others have imported a 'high frequency for bronchitis and 
other respiratory problems in their studies of chronic user populations 
(21* 22. (HI). It should lie kept in mind, however* that Eastern smoking 
mixtures often arc a combination of tobacco and Cannabis. In the 
West. Mann et rtl studied the effect of marihuana smoking on alveolar 
lining material and pulmonary macrophages (1)0). Using the electron 
microscope they were unable to distinguish any differences between 
tissue of marihuana smokei's and non-smokers. This was in contra- 
distinction to tobacco smokers who showed easily recognizable changes. 
The level of usage of these marihuana smokers probably could be 
characterized as moderate rather than heavy. Tennant et a I have re- 
•ccntly reported on a population of soldiers in West Gorman v who 
used hashish very heavily (130). A majority of tlip.se patients had 
respiratory complaints which included bronchitis, sinusitis, asthma, 
and inflammation of the nose and throat. In five of the patients who 
showed evidence of bronchitis, pulmonary function studies were per- 
formed which showed evidence of a mild ol struct ivc condition. This 
seemed to improve with diminished smoking of hashish. I.<ess frcquent 
complaints of these patients included recurrent urticaria, acne, abdo- 
minal cramps, and diarrhea. 

Kew et al have reported studies of twelve, frequent marihuana users 
who were said not to use intravenous drugs or alcohol. Eight subjects 
were found to have evidence, of mild liver dysfunction (78). Some 
changes were observed in three of the subjects in liver biopsy material. 
The authors. concluded that their findings were not unequivocal and 
might.be due to factors other than marihuana, but they felt that their 
findings indicated the need for further detailed study of liver func- 
tion in marihuana users. More recently Ilochman and Brill have 
studied fifty frequent marihuana users, all of whom denied significant 
alcohol use prior to the study (58). A number of laboratory tests of 
liver function were done, and ten of these subjects showed indications 
of disturl> 0 (l liver function. After confrontation by the investigators 
each subject admitted to long-term use of alcohol before use of mari- 
huana. All disclosed that they had continued regular use of alcohol at 
heavy levels of consumption and several admitted to episodes of binge 
• drinking. The subjects were asked to abstain from alcohol for one. 
month while continuing their usual pattern of ’marihuana use. All 
except one had a disappearance of evidence of disturlxnl liver function. 
Although tins study does not unequivocally prove, that marihuana does 
not affect liver function, it does vividly illustrate a fact well-known in 
clinical medicine for some time. That^is the difficulty of getting accu- 



rate and reliable drag and alcohol histories from patients who abuse 
these substances. In their study of 31 heavy hashish users Tennant et al 
found sio evidence of liver dysfunction (130). 

Imports from the East have described an obliterative arteritis of the 
lower extremities seen in young Moroccan males who are heavy can- 
nabis users (125). The progress of the disease was felt to closely paral- 
lel cannabis intoxication. Epidemiologic studies have not been reported 
which would indicate the incidence of arteritis in afcomparable popula- 
tion of non -use rs.^Ihd pern and Citron have reported evidence of a 
necrotizing arterites seen in drug a I niseis in this country (53). How- 
ever, these subjects were multiple drug users and the most common 
factor among them seemed to be a history of intravenous use of 
methedrine. . 

Ivolansky and Moore in a report on adolescent marihuana users seen 
in their psychiatric practice felt that there were gross indications of 
neurologic impairment in a few heavy user patients (83). They rc- 
■ported observing such things ns slurred speech, staggering gait, hand 
tremors, and disturbances in depth perception. They did not, however, 
actually perform neurological examinations on these patients, there- 
fore such findings are difficult to assess. 

* A very recent article by British investigators 1ms reported the ex- 
istence of cerebral atrophy in young cannabis smokers (18). Evidence* 
of cerebral atrophy was obtained by air enceplmlography in 10 male* 
patients with histories of consistent cannabis smoking over a period of 
3-11 years. All of the patients were multiple drug users with LSD and 
amphetamines being the most commonly used drugs after cannabis. 
The patients were selected license of their history of cannabis use and 
because they presented a variety of behavioral and neurological symp^ 
toms. A group of 13 patients in the same age range who had normal 
encephalograms were used as a comparison group. Ventricular dilata- 
tion consistent with cerebral atrophy was felt to be present in the drug- 
using patients. The authors concluded that their findings suggest that 
regular use of cannabis produces cerebral atrophy in young adults and 
emphasize the need for ini ure studies of the neurological consequences 
of drug abuse. 

Although the authors feel they have demonstrated cerebral atrophy 
in association with heavy cannabis use, others have questioned if cere- 
bral atrophy can l>c accurately demonstrated with this radiographic 
technique (144). Even if atrophy is present, it is not proven that such 
‘changes were caused by cannabis. Other drugs were used by all of the 
patient's and could have played a role in the pathological changes found. 
Some reports have implicated amphetamines in organic brain damage 
and Bout of lOof these natients admitted to amphetamiene nsc although 
the authors felt that other drug abuse was not sufficient to have caused 
the changes observed. The reliability of the patients self-reported drug 
abuse histories is unknown but the difficulties of obtaining reliable his- 
tories from drug users 1ms been alluded to earlier in this, section. In 
.addition, itjnust l>e noted that the patients were selected because of 
neurological and behavioral symptoms while the comparison group 
were selected because they had normal air encephalograms. Neverthe- 
less, cerebral atrophy is a finding of such seriousness that the report 
requires careful consideration and emphasizes the need for full her 
study] n this area. 
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A number of minor physical effects associated with the use of canna- 
bis have been reported by Eastern and Western writers. Such things 
as weight loss, gastrointestinal complaints, congestion of the ciliary 
vessels of the eye, and sleep disturbance have been* reported (20.21,- 
12*1), A few of the patients in Tennant's study 'reported abdominal 
cramps and diarrhea but these complaints are hot commonly associated 
with cannabis use in the Western literature. Tennant also reported 
evidence of an allergic phenomenon with three of his patients reporting 
recurrent urticaria associated with hashish use, 

Recently a single ease report has appeared which describes an ana- 
phylactoid response in a twenty-nine year old housewife after smoking 
a marihuana cigarette for the first time (88). Skin tests gave positive 
evidence of allergy to marihuana constituents. The authors. felt that in 
view of the large number of people reported To have used mayihnana 
and the paucity of reports of allergic reactions that the allergenic 
potential of marihuana nujy be quite low. It was noted, however, that 
other factors might prevent reporting of similar cases and if this were 
the ca£e then inarilnmira allergy might be more common than is gen- 
erally supposed. ' 

In summary* both Eastern and Western literature contain little 
evidence at this time that light to moderate use of cannabis has dele- 
j.terious physical effects. (An occasional allergic reaction may he an 
exception to this, hut these seem to be very rare:') Almost all reports 
of physical harm from cannabis use are based on observations of mod- 
erate to heavy, chronic use of the drug. Eastern reports have frequently 
mentioned bronchitis and respiratoi*y problems associated with heavy 
chronic use and Tennant’s case, studies would seem to support these 
observations. Although some authors have reported evidence of mild 
liver dysfunction in marihuana users, others have l>oen unable to con- 
firm these findings. Arteritis has been reported to he associated with 
marihuana use in Morocco, lmt this finding has not been re|>ortcd in 
other areas of chronic use and no conclusion can he reached. about it. 
Sonieluivr, reported evidence cjf 'neurological dysfunction but a causal 
rola of cannabis has not been definitely established and they await 
confirmation or refutation by other investigators. Finally, the difficulty 
of proving a causal relationship between chronic use of any druganul 
a resulting illness should be kept in mind. Observation for many years 
is often necessary with heavy reliance on epidemiologic and statistical 
methods. The recent example of the role of cigarette smoking in certain 
illnesses illustrates mapv of the problems involved. For these reasons 
it is likely to take many years of study before the full story on possible 
physical effects from chronic use of marihuana will he complete. 

Careful studies of foreign populations of chronic cafinabis users are 
now under way in an effort to provide more information about chronic 
effects without having to wait many years l>eforc our own chronic 
irsers become appropriate subjects for study. 

Preliminary results from an intensive medical, neurological, and 
psychiatric study of 31 male chronic hashish users in Greece have 
shown few abnormal findings (30). Although it is too early to draw 
conclusions from this study, some findings are of particular interest 
in view of the reported association of cerebral atrophy and cannabis 
abuse. These subjects ranged in age from 20 to 00 years with a mean 
of 40.1 years. Age at starting the use of hashish ranged from 13 to 3a 
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years with a mean of 18.7 years. Average years of use was 27.(>. Eight 
of the subjects reported use of alcohol and one subject reported that lie 
had used opiates. Other drug use was denied. In this group there was 
an absence of significant neurological signs and symptoms and it was 
reported that none showed evidence of an organic brain syndrome. An 
EE(t was recorded on all but one of the individuals and independently 
reviewed by four different enoephalogrnphers. Twenty-five olthe EEG 
records are felt to bo within normal limits. One record is felt to require 
further evaluation but probably does not indicate significant pathol- 
ogy. An abnormal record was found in a subject* who had had a recent 
head injury. Three other records were felt to be characteristic of 
cerebral dysfunction. The significance of these firdings cannot Ik» 
fully judged until data from a comparable control group lias l>oen 
analyzed. 

’In another foreign study conducted in Jamaica, matched non-users 
control and chronic cannabis user groups were studied. Each group 
consisted of 50 individuals. Ninety per cent of the users were daily 
smokers of cannabis and the remaining experimental subjects bad used 
the drug a minimum of several times a week for many yours. Extensive 
medical, neurological, psychological, And psychiatric investigation has 
shown little evidence of significant differences lietween the two groups. 
Again it must be emphasized that these are preliminary findings and 
r ^ await more complete analysis before conclusions can he reached (117). 

Genetics and Rih-th Defects # 

Because of the reported widespread use of marihuana, particularly 
by those in the reproductive age group, there has been concern about 
possible genetic effects or birth defects caused by cannabis. However, 
at the present time, there are only a few preliminary -studies reported 
in the literature. 

In an animal study using the rat, Martin found no difference in the 
frequency of chromosome abnormalities between controls and those 
exposed to cannabis preparations (P4). Ncu et r// examined the effects 
of Ilelta-8- and Belta-9-THC added to human leukocyte cultures 
( 105) and found no evidence of stj^nt ura I chromosome damage though 
f here was a decrease in the rate of cellular division. Dovmnce et al 
examined human lymphocyte chromosome abnormalities in a group 
of marihuana-only users, a group of LSD users, and a group of age* 
matched controls (55). No statistically significant differences were 
observed among the three groups. Gilmour et al examined peripheral 
blood leukocytes for chromosomal aberrations in a group of 5(1 users 
of psyclioactive drugs and compared them with a group of 10 non-user 
controls (-IS). No significant ditfereiices were noted between the con- 
trols and a marihuana-only group although it should lie stressed that 
the marihuana group were only light usd's. 

Three human case reports have reported cannabis use* associated 
with birth defects in offspring, though in all of these distances other 
drugs including LSD were also used ( 19.4(1.51). A 

Because many marihuana iisqrs are also multiple drug users, it is 
often difficult to attribute any observed abnormality to marihuana. 
Some* authors have suggested that in multiple drug users some common 
factor other than the drug may he responsible for increased frequency 
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of chromosome aberrations observed (48) . Thus far, in a small number 
of preliminary studies, there has been no evidence that cannabis causes 
chromosomal aberrations. The number of clinical reports of birth 
defects in children of mothers who use cannabis has been very small 
especially considering the large number whojire believed to have been 
exposed to the drug. A number of studies are underway which investi- 
gate this problem in more detail. In the meantime, the use of any drug 
*of unknown teratogenic or mutagenic potential is unwise especially by 
women during the reproductive years. 

Cannabis and Psychiatric Illness 

In this section we will deal with the role of cannabis in a variety of 

* psychological states ranging from “adverse reactions” to chronic 
psychoses and the so-called amotivational syndrome. 

To bettor understand the many reports of the psychological effects 
of marihuana, it may be useful to briefly reiterate those factors which 
are important in dctcimining the effect of any psychoactive drug. 
The behavior that results from taking such a compound is determined 
„ hy variables which can be grouped into three broad categories. The first 
category concerns the pharmacological properties of the drug and the 
dose received. The second has to do with the psychological state of the 
individual at the time the drug was taken and includes such things as 
personality structure, attitudes about drug taking, expectations, etc., 
(i. c. his “set”). The third category has to do with the setting in which 
the drug was taken. Experiments with* hallucinogenic drugs have 
- shown the importance of these factors in determining drug effect. (87, 
120) and a number of authors describing patients with adverse psy- 
chological reactions to marihuana have cmplmsiz&d the importance of 
psychological state and the setting of use in producing the distress 
(13,. 121, 140), More recently experimental work has demonstrated 
the role of these factors in the subjective effects produced by marihuana 
(71). It seems clear that effects which are considered adverse by some 
subjects may be actively sought by others. Jiialos (13) has emphasized 
that the term “adverse reaction” is a complex one that entails a value 
judgment. Thus, any attempt to assess the health consequences of 
psychoactivodrug use should keep in mind the role of non-drug factors 
■in producing adverse psychological reactions. 

Many of the reports of a- connection between marihuana and mental 
illness come from India, Africa and the Middle Eastern countries. 
Most of these countries arc economically and scientifically underde- 
veloped, and t lie standard of medical care is well below that in the 
West, In addition, those who are mentally ill are often given the low- 
est priority in the medical care, system because there arc so many other 
pressing health problems. Well-equipped mental hospitals and well- 
trained psychiatrists arc uncommon. Therefore, in evaluating studies 
on marihuana and psychosis which come from these health care sys- 
tems, it is important to keep in mind the. amount of time and effort 
which fs likely to have been given to the careful diagnosis and cvalua- 

• tion of patients. In addition, many chronic illnesses which in them- 
selves may affect mental function still persist* in these countries. 
Finally, most of these studies suffer from such methodological defects 
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as lark of control for many variables, biased Sampling; and poor data 
collection techniques; 

One of the. earliest examinations of the relationship of cannabis to 
psychosis Was that of the Indian Hemp .Drugs Commission (60). 'It; 
was popularly believed in India that marihuana could produce insanity* 
and many ipentaf institutions reported a high frequency of cannabis 
psychosis. Upon investigation the Commission. found that impressions 
by .’ion-physicians, such as magistrates and policemen, often ^vere used 
to make the diagnosis of cannabis psychosis. In order to form its own 
conclusion, the Commission examined all admissions to Indian mental 
hoifpitals in the year 1892 and came to the conclusion that cannabic 
. consumption was a factor in no more than 7-13% of the cases. . 

Since that time a number of reports on the Indian experience with 
cannabis psychosis has been published (24, 25,^32, 10(>) with varying 
estimates or the importance of* cannabis psychosis. Several reports 
ljave described the Moroccan experience (10, 26, 31); One of t-hcin re- 
ported that 68% of all mental hospital admissions were cannabis users 
and that 25% of these admissions were due to cannabis psychoses ( 10) . 
Reports on cannabis use in South African mental patients have indi- 
cated that 2 to 3% of admissions were due to tlie use of dagga (138) . In 
T) r cst Africa one author imports that 14% of psychiatric patient admis- 
sions in Nigeria used cannr.bis (14). Half of these were considered to 
have toxic psychoses due to cannabis while the other half were felt to 
be aggravations of a schizophrenic illness.' 

Good data from these countries on the prevalence and incidence of 
psychosis in cannabis users and in non-users is not available. This fact, 
plus the difficulty in distinguishing between a cannabis psychosis and 
other psychoses such us schizophrenia, makes it very difficult to assess 
the role of cannabis use in mental illncik in these countries. 

The problem of elucidating a cannabis psychosis is made particularly* 
difficult by the fact that there are no symptoms which can be specif- 
,'icjilly attributed to it and not to other psychiatric syndromes. Several 
Rustem authors lmvo described the clinical characteristics of the Cases 
' observed by them (10, 23, 24, 32). The diagnosis of cannabis psychosis 
usually rests'nioi e on the history,df heavy marihuana or hashish use 
than it does on any other factor. Other characteristics such as its self- 
limited nature and failure to progress jto a full schizophrenic picture 
have bcciulescribed but arc more difficult to evaluate. In spite of these 
problems, there do seem to be some similarities among the cases reported 
by 'different observers id the East. Generally, most nut-hoi's describe 
wlmt is felt to be an iiciitetoxic state usually occurring after heavy use. 
It is characterized by acute or sub-acute onset, confusion; visual and 
auditory hallucinations, paranoid ideation, excitation or aggression, 
and amnesia for the period of onset. The syndrome is usually self- 
limited and lasts from a 4ew days to a few weeks. Some authors have 
emphasized the manic nature of the syndrome (32) . A more chronic ver- 
sion of this same picture is described, somctimes with an acute onset and 
sometimes with a more gradual onset. Finally, a chronic recurring psy- 
chosis with character deterioration and possibly organic brain damage 
is described, but the distinction' between this and chronic schizophrenia 
is exceedingly unclear. The most frequent picture dcscrilxxl in the East- 
ern reports seems to be the acute toxic state (23). 
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In the West* the widespread use of cannabis is of more recent origin 
ns are most reports of its role in causing psychiatric problems. It must 
be kept in mind that there are substantial dilTerenqes in the amount 
and duration of usage of lnarihunna between typical Eastern and 
Western useis. However, there are some earlier reports in the West- 
ern literature about limrihuana-indneed psychosis. Bromberg in 1939 
reported If eases of wind- appeared to be an acute toxic psychosis after, 
use of marihuana (lq). All symptoms cleared rapidly within a few 
days. Because of concern about American soldiers using cannabis in 
the Panama Canal Zone, some early studies were performed there. 
In 1933 Siler reported on 34 soldiers who were marihuana users (120). 
They were hospitalized and 'Studied while being allowed to smoke 
marihuana as they wished. Although some soldiers' smoked several 
cigarettes per day, few adverse.^ fleets were noted. It was observed 
that they showed no tendency to aggressiveness nor any evidence of 
psychosis. As part of the LaQuaroia report of 1944, Allentuck and 
Bowman reported “psychotic episodes” in 9 out of 77 subjects during 
experimental administration of marihuana lo prisoners ((>, 7). Most 
of these /clea red rapidly although 3 had prolonged symptoms. Interest 
in cannabis and psyclnntric illness then .waned and remained dormant 
until an upsurge of reports* began in -the late 1900*s parallel to the 
reported marked increase in usag^ in this country. 

In considering the more recent reports of adverse psychological 
consequences of marihtmna use, it is well to keep in mind the diflicultics 
inherent in the term as was diseussed earlier. In addition, the. prob- 
lem of assessing marihuana’s relationship to psychosis is complicated 
by the fact that some authors of case reports do not carefully distin- 
guish between what seem to be panic reactions or transient paranoid 
ideation and a full-blown psychosis. This adds to the difficulty in com- 
paring reports in the Eastern and Western literature. 

Smith has reported the experience with adverse marihuana reactions 
in the Haight-Ashbury Free Medical Clinic (121, 122). He. has em- 
phasized the importance tff personality factors, user inexperience, and 
an oral route of administration as factors predisposing to a. toxic 
reaction; A number of other peports of adverse reactions have appeared 
in the literature (13, 51, 73, 140). They embrace a wide variety of 
distressing subjective effects which include such things as panic, fear, 
depersonalization, confusion, disorientation,' depression, and paranoid 
ideation. Some authors have reported seeing a number of patients 
complaining of “flashbacks” of psychotomimetic experiences following 
nmrihunna use (13, 38, 75, 102). Apparently some users have reported 
that their marihuana highs changed after they l>egan using halluci- 
nogens. How frequently “adverse reactions” may occur in users and 
not be considered distressing is unknown. However, some studies sug- 
gest that they may. not be infrequent. Keeler interviewed 56 marihuana 
users, 6 of whom reported that they experienced hallucinations of 
color, design, or had marked perceptual changes (76). Some reported 
that they could routinely cause this by smoking large .amounts. In 
one study which compared 12 heavy with i2 casna-l users (103), all 
subjects reported that at timefc they experienced such things as thought 
disruption, depersonalization, recent memory impairment, and para- 
noid thoughts. With the availability of standardized doses, of the 
psychoactive principle, Delta-9-THC, a number of studies have been 
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done with tho experimental administration of marihuana. Some of 
these have reported the presence of auditory and visual hallucinations 
- in some subjects at high dosages (5!), 67), thus suggesting that marW 
huana may resemble the psychotomimetic drugs under some circum- 
stances. The experimental administration of marihuana under con- 
trolled’ conditions has been associated with an acute psychosis in at 
least on,e subject. However, there Nvas evidence of a pre-existing 
emotional disturbance in this case (41). 

Many authors from the United States and scatteml reports from 
, Britain. Scandinavia, and tho West Indies have described u variety 
of psychotic statep associated with cannabis use. Some of these reports . 
(l*h 102, 110, 140) describe a state characterised bv panic and a fear 
of dying witlr some paranoid ideation wliicn clears very rapidly and 
responds to support. This may more properly be considered a panic 
„ reaction than a psychosis. Kaplun reports 5 cases of psychotic reactions 
a fter smoking marihuana (72) . Some seem to fit the picture of a toxic , 
psychosis with rapid recovery, but others recovered very slowly and 
required extensive treatment. Although the author feels that this 
' ‘hnnrihuana syndrome” is diilemit from 'schizophrenia, tho reported 
high incidence of schizophrenia and borderline states in these patients 
arid their families may argue against this interpretation. Others have 
reported transient episodes of a toxic-type psychosis' after use of 
marihuana (8, 50) . In Britain, Ueorgo roports a case with two widely 
separated psychotic episodes occn rnnglffter marihuana use in a patient 
who was also under coasiderable marital and financial stress (47). 
Initially the picture was one of confusion, disorientation, and memory 
loss, but this was followed by a more chronic picture with thought 
disorder, hallucinations, and incongruous affect. This pictui’c eventu- 
ally responded to treatment. In a report from Scandinavia, 7 cases of 
psychosis in connection with cannabis use were described (11). Four 
were acute episodes in whrft were feltto be intact personalities while 
’■ 8 seemed to be aggravations of schizophrenic conditions. Acutely all 

showed hallnciiuition§, anxiety, paranoia, and„ontbr.rsts of agitation. 
e S]xmcer reports 12 cases of psychosis in marihuana users in the West 
Indies (124). These showed sudden onset, amnesia, and other mani- 
festations of psychosis. Particularly prominent was a manic component 
with psychomotor ovevactivity and flight of ideas. 

Some reports from the United States have emphasized the chronic 
nature of the disturbance felt to be cailsed by marihuana use. Pema 
reports a case of psychosis which had an extended course requiring 
treatment with anti-psychotic drugs, ECT, and psychotherapy (108). 
Since this patient reportedly had required psychiatric treatment prior 
to the use of marihuana, it is difficult to evaluate the exact role of ^ 
marihuana in his difficulties, although it may have precipitated more 
serious psychopathology. In a widely publicized report, Kohmsky and 
Moore described behavior problems, suicide attempts, sexual promis- 
cuity and psychoses in 38 adolescent psychiatric patients who used 
marihuana (83). They attributed all of these problems to marihuana * 
use and on tile basis of retrospective information felt that tllcre was 
no evidence of prior psychopathology. This study illustrates the diffi- 
culty m interpretation of attempts to establish a causal role for mari- 
huana using retrospective analysis, biased sampling, and ignoring the 
prevalence of psychopathology in a comparable population. Kenp 
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reports 14 cases of psychotic symptoms associated with marihuana use 
which were admitted* to Brooklyn State Hospital in a twelve-month 
period (77). These cases were quite varied but generally there was 
" - evidence of a high level of pie-existing psychopathology in many of 
them. . • J . 

Because of the reports of widespread cannabis u§c among soldiers 
in Vietnam, the reports of adverse reactions from there are of par- 
ticular interest. Talbott and Teague reported 12 cases of wlmtr ap- 
peared to be an acute toxic psychosis following use of marihuana' for 
the first time (127). Mofet of these cages cleared in 1 to 4 days with 
no sequelae. They also reported seeing many less serious reactions such 
as anxiety states, depression, dissociation, dcspcrsonnlizntion, disorien- 
tation, paranoid thoughts, and hallucinations. In another, report 'from 
Vietnam it was reported that about 5 eases per month out of a popula- 
tion of 45,000 troops presented with a psychosis associated with a 
history of marihuana use (28). Again there appeared to be an acute 
. onset after heavy marihuana use with some organic features to the 
• psychosis. The authors felt that the presence of a personality disorder 
or a borderline personality state were predisposing factors in the 
development of a cannabis psychosis. Bey and Zecehinclli report on 
20 cases of soldiers with acute psychotic reactions associated with 
marihuana use (12). Acute symptoms consisted of hyperalertness, 
irritability, suspicion, fearfulness, ideas of reference, persecutory .de- 
lusions, disorientation and confusion. All eases recovered mpidlyVith 
treatment. In studying the personality characteristics of these patients, 
the authors emphasized that all appeared to he coping with core 
problems of identity diffusion, ego weakness, low self-esteem, and an 
inability to form close interpersonal relationships. Most were felt to 
represent borderline personality disorders. 

A number of articles have attempted to estimate the incidence of 
psychotic and other adverse. reactions to marihuana. Kcup reported 
that in a twelve-month period at Brooklyn State Hospital 0.9 per 
__ thousand of admissions were directly attributable to cannabis use 
while in 1.9 per thousand it was a contributory factor (77)* Bialos 
reported 11 cases seen in the Yale Student Health Clinic out of a 
student population of 8,500 in the academic year 1968-69 (13). Lund- 
berg et al have reviewed the admissions to Los Angeles County Hos- 
pital between 1961 and 1969 ( 89)* Marildmna was found to be listed 
as the cause for admission in only 9 of 700,000 admissions. The major- 
ity of these were the result of intravenous ndministrnt^orf. This was 
in sharp contrast to the* large number of admissions due to alcohol, 
barbiturates, and' other non-medical use of drugs. # Although these 
figures would suggest that serious adverse reactions to marihuana arc 
relatively infrequent, a more definitive answer awaits further epide- 
miological study. 

In an attempt to elucidate the problem of the casual role o^ mari- 
huana in psychiatric problems, ITalikas et al compared one hundred 
regular users with fifty of their non-user, or casual user friends (52). 
Each subject underwent an intensive psychiatric interview mid his- 
tory-taking* It was found that half of each grolup fulfilled the criteria 
foi>sonie ]>sychiatric diagnosis. Most of the diagnosed psychiatric ill- 
nesses began before first marihuana use. Anti-social behavior more 
often preceded marihuana use than followed it. The authors concluded 
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that the high incidence of psychopat liology among the controls indi- 
cated that at ‘least some regular marihuana users come from a popula- 
tion predisposed to psychiatric illness. 

To summarize, it seems clear that marihuana, use can precipitate 
certain less serious adverse reactions, ‘such as simple depressive and 
panic reactions, particularly in inexperienced users. However, non- 
drug factors may be the most important determinants in these cases. 
In addition, there is some reason to believe that it may precipitate 
psychotic episodes in persons with a pre-existing borderline person- 
ality or psychotic disorder. There is considerable similarity in clinical 
description between the “acute toxic psychoses” reported in the Eastern 
literature and the acute psychoses described in a number of Western 
reports. All seem to occur primarily after heavy usage which is greater 
than that to which, the individual is accustomed. These psychoses have 
some characteristics of an acute brain syndrome. They seem to be self- 
limited and short-lived if the drug is removed. Some reports have de- 
scribed a more prolonged psychotic course after such an initial acute 
phase, but the possibility of other psychopathology in these cases 
not been ruled out , 

The reports from Vietnam which emphasize the stressful conditions 
ahd possible pre-existing personality disorders of many of these pa- 
tients suggest that even in the acute psychoses non-drug factors may 
be quite important. The fact that in some studies of experimental 
administration of marihuana, some of. the subjects reported hallucina- 
tions at high doses, suggests that marihuana may act as a psychoto- 
mimetic under some conditions. It is possible* that euphoria, halluci- 
nosis, and, acute toxic psychosis may turn out to be different points 
along a dose-response continuum for the drug, although further ex- 
perimental investigation is required in this area before any conclusion 
can be reached. At the present time evidence that marihuana is a suf- 
ficient or contributory cause of chronic psych'osis is weak and rests 
primarily on temporal association. Further epidemiological and con- 
trolled clinical studies are necessary in order to clarify this important 
issue. v . , 

Iff has been suggested that regular use of marihuana* may produce 
subtle personality changes called the “amoti vational syndrome” (16, 
83, 141). The central features seem to bo a loss of conventional motiva- 
tion and a preoccupation with drug-taking and its subculture. Some 
have suggested that marihuana causes organic brain changes which 
produce this syndrome, though there is little objective evidence at pres- 
ent to support this view (141). A similar syndrome is described in the 
Eastern literature (10) though there it appears to be associated with 
much heavier use of cannabrt than is usual in the West and may be 
a chronically intoxicated state comparable to that of. the skid row 
alcoholic in this country. Obviously, individuals in a state of chronic 
intoxication are unlikely to show conventional levelsof motivation and 
the time required to obtain and consume enough material to maintain 
such a state is not likely to leave much time for other pursuits. There- 
fore, the relevant question would seem to be whether or not the regu- 
lar use of marihuana at a level below chronic intoxication may bring 
about personality changes through mechanisms other than the im- 
mediate pharmacological effects of the drug. Scher describes his ex- 
perience with patients who are regular marihuana users (118). AJ- 
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though most of these patients were functioning members of society, 
they began to experience a vague sense that something was wrong and 
that they were functioning at a reduced level of efficiency. The fact 
iwe' , l )ress *. vc syndromes can produce a similar picture illust rates the 
difficulty of interpreting such reports. Sociological factors, add to the 
problems of interpretation since much drug use is associated with a 
youth counterculture which often rejects the more conventional orien- 
tation. Tip fact that heavy marihuana users may have a high incidents 
of pre-existing psychopathology raises the question of whether or not 
any decreased.mterest and motivation observed in them may be n. func- 
tion of the psychopathological condition rather than of the drug. 
Therefore, the question of whether or not there exists a causal relation- 
ship between cannabis and an ^motivational syndrome or only an asso- 
ciative relationship remains to be ansy'erod. 
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THERAPEUTIC USES OF CANNABIS 

Therapeutic Uses of Cannabis 

Use of cannabis preparations or derivatives is not a medically ac- 
cepted treatment for any illness in the United States today. However, 
cannabis has long been nsed and continues to he nsed as an indigenous 
medicine in the South or Africa, in some parts of South and Central 
America, Turkey, Egypt, and many areas of Asia, including India, the 
Malays, Burma and Siam. 

The Indian Hemp Commission Report of 180A called Cannabis indica 
one of the most, important drugS'Of Indian Materia Medica. The Com- 
mission, considering the effects of hemp drugs, believed it expedient 
to take pp first their medicinal use and pointed ont that this use means 
not only use prescribed by physicians but also use as folk medicines. 
The Commission heard testimony from a total of 1,193 Indian and 
European witnesses, and almost two thirds of them referred to the use 
,of hemp drugs by the Vedanti and Yuhani schools of native physicians. 
About one third of these witnesses referred specifically to the use of 
ganja, one third to bhang, and the remainder stated that both forms 
of the drug were prescribed Several witnesses from the Northwestern 
Provinces and the Punjab characterized churns as a remedial agent. 

The Commission also took into account the duration of use of can- 
nabis as a medicine, and stated that the use of bhang between the fifth 
and twelfth centuries is frequently mentioned in dictionaries. 

For example, in the Makhzan-el-Adwiyu, the qualities of the hemp 
plant are said to be both stimulant and sedative. 

The leaves of the plant made a pood snuff for-deterging the brain; the juice 
of the leaves applied to the head as n wash remove dandruff and vermin ; drops 
of the juice thrown into the ear allay pain mid destroy worms and insects. It 
chocks diarrhea. Is useful in gonorrhea, restrains the semi nil 1 secretions, and is 
diuretic. The hark has a similar effect. The powder is recojiitticnded as an external 
application' to fresli wounds and .sores and for causing granulations; a poultice 
of the boiled roots and leaves for inflammations and erysipelas and for allaying 
neuralgic pains. 

Rumphius in the Herbarium Amboinense ^695, stated that the 
Molwiniucdnns in his neighborhood frequently sought marihuana from 
his garden for those afflicted with virulent gonorrhea or asthma. He 
also added that the powdered leaves check diarrhea and that hemp 
smoke can he used ns an enema in the treatment of stangulnted hernia. 

The Indian Hemp Commission reported that the preparations of 
the hemp plant used by native doctors were bitting, ganja and some- 
times clmras; the seeds appear to have been very rarely tisod, Bhang 
was generally prescribed as a cold infusion prepared from powdered 
leaves, ns a local application in the form of a poultice. When ganja and 
clmras were prescribed for inhalation, the drugs were smoked mixed 
with tobacco; when ganja was used for local fumigation the smoke 
from the nmnixed drug was employed. The two drugs appear to have 
rarely been used for internal administration. 
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